MHHHUCTEPCTBO NPOCBEIEHUSI POCCUNUCKOM ®EJEPAIIAU
Munucreperso o6pasosanust u nayku Kypekoii o6nacru
Ynpas/ienne 06pazoBanusi, oneKH 1 NONEYHTEbCTBA AJIMHHHCTPALHH

IIpucrenckoro paiiona Kypekoii o61acru

MKOY «Ca3zanoBckas COILL»

COI''TACOBAHO YTBEPXJIEHO

3amecTurens Jupekropa no YP

—  Kyrenosa I'.I",

[Iporokon neacoBera Ne A
OT «34.» aBrycra 2023 r.

PABOYASI ITIPOT'PAMMA
(ID 2036129)

y4eOHOro nmpeamera «Aaredpa H HAYAIa MATEMAaTHYECKOI0 AHAJIN3A.
basoBblii ypoBenn»

Juist oby4atoumxcst 10 knacca

c. Cazanoska 2023



HHOACHUTEJIBHAA 3AIIUCKA
HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana MaTeMaTHUeCKOrO aHAJIM3a» SBJSETCS OAHUM U3 HauOoJiee 3HAUMMBbIX B IMPO-
rpamMMe CTapIieil MIKOJIbI, TOCKOJIBKY, C OJJHOH CTOPOHBI, OH 00ECIIeYrBaeT HHCTPYMEHTAIBHYIO 0a3y A u3y-
YEeHHsI BCEX €CTECTBEHHOHAYUHBIX KYpPCOB, a C IPYroil CTOPOHBI, ((OPMHUPYET JOTHYECKOE U aOCTPAKTHOE MBIIII-
JICHHE y4alluXcs Ha YPOBHE, HEOOXOAUMOM I OCBOCHUS MHPOPMATUKH, OOIECTBO3HAHUS, HCTOPUH, CJIOBEC-
HOCTU U JPYTUX TUCHUIUIMH. B paMkax HaHHOTO Kypca ydalluecs OBJIaJeBalOT YHHUBEPCAIBHBIM SI3bIKOM CO-
BPEMEHHOW HayKH, KOTOpas (OpPMYJIUPYET CBOM TOCTHIKECHHUS B MaTeMaTHYECKOU opme.

Kypc anrebpbl 1 Hauan MaTeMaTHYECKOrO aHalu3a 3aKJIaJblBaeT OCHOBY JJISl YCIEIIHOTO OBJIAJCHHUS 3a-
KOHaMH (PM3HKH, XUMUH, OMOJIOTHH, TOHUMAHNUS OCHOBHBIX TE€H/ICHIMHA Pa3BUTHI SKOHOMHUKHU M OOLIECTBEHHON
KHU3HU, MMO3BOJIIET OPHUEHTUPOBATHCS B COBPEMEHHBIX IU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO
MCTOJIB30BaTh WX JJIS JajbHEHIero o0pa3oBaHus M B MMOBCETHEBHOM XH3HH. B Toxe BpeMsi oBiajgeHue ad-
CTPaKTHBIMHU U JIOTUYECKU CTPOTMMH KOHCTPYKIHMSIMH anreOpbl U MaTeMaTHYEeCKOrO aHaIM3a pa3BUBAET yMe-
HUE HAaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh UCTUHHOCTb, JI0Ka3bIBaTh YTBEPKACHMS C NOMOIIbIO MHIYK-
MU U PacCyXaaTh IEeAYKTHUBHO, UCIOJIL30BaTh 0000IIEHNE U KOHKPETU3aIl1Io, a0CTparupoBaHUe U aHAJIOTHIO,
(bopMHpyeT KpeaTUBHOE M KPUTHIECKOE MBILIUICHHE.

B xonme uzyuenus kypca «Anredpa v Hadajza MaTeMaTUYECKOTO aHAIM3a» yYallUecs MOJNydaroT HOBBIH
OTIBIT PEIIECHUs MPUKIIAJHBIX 33/1a4, CAMOCTOSTEIBHOIO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJIEIEH pealbHbIX CHU-
Tyaluii, THTEPIPETALNN MOTYYCHHBIX PEIICHUH, 3HAKOMSTCS C MPUMEpPaMH MaTEeMAaTHUYECKUX 3aKOHOMEPHO-
CTeH B IPUPOJE, HAYKE U UCKYCCTBE, C BHIAAIOIIUMHUCA MaTEMATUUECKUMU OTKPBITUSIMU U UX aBTOPaMH.

Kypc obnagaer 3HauuTENbHBIM BOCIUTATEIBHBIM IMOTEHIINAIOM, KOTOPBIN peain3yeTcs Kak yepe3 y4ueo-
HBI MaTepua, CloCOOCTBYIOMUN (JOPMHUPOBAHUIO HAYYHOTO MHPOBO33PCHHUS, TaK U depe3 crenuduxy yued-
HOM JIeATeNbHOCTH, TpeOyrolield MpOoAOHKUTEILHON KOHIICHTPAIIMN BHUMAHUS, CAMOCTOSITEIIbHOCTH, aKKypaT-
HOCTH U OTBETCTBEHHOCTH 3 MOJIyYE€HHBIN pe3ybTar.

B ocHoBe Meronuku o0y4yeHus anreOpe W HayajaM MaTeMaTHUECKOTO aHaJIM3a JIEKHUT JesITeIbHOCTHBIH
MPUHLIMI 00YyYEHUS.

B crpykType Kypca «AnreOpa U Hayajga MaTeMaTUYECKOTO aHAIM3a» MOXKHO BBIIEIUTDH CIEAYIOIINE CO-
JepKaTebHO-METOAMYeCKre JTUHUM: «YHucnaa ¥ BeIYUCIIEHUD», «DYHKIMHU U rpapuKny», «YpaBHEHUS U Hepa-
BEeHCTBa», «Hauama maTemarnueckoro aHanmsa», «MHOXKeCTBa M JIOTMKa». Bce OCHOBHBIE COZlEep)KaTEIbHO-
METOJIMYECKUE JIMHUN U3Y4alOTCsl Ha MPOTSKEHUHU JIBYX JIET OOyueHUs B CTapIIed 1IKOJIe, €CTECTBEHHO JIOMO0JI-
Hs ApYT Apyra U IOCTENEHHO HACBIAsACh HOBBIMU TEMAMHU U pas3zienaMu. MOKHO C YBEPEHHOCTBIO CKa3aTh,
YTO JaHHBIN KypC SBJISETCS HHTETPATUBHBIM, IIOCKOJIBKY OOBEIMHAET B ce0€ colep KaHNe HECKOIbKUX MaTeMa-
TUYECKUX TUCLMIUIMH, TAaKUX Kak ajaredpa, TPUTOHOMETpPHS, MaTeMaTUYECKH aHalIu3, TEOpUsI MHOXKECTB, Ma-
TeMaTuydeckas joruka u zip. Ilo mepe Toro, kak ydauiuecs: OBjla/leBaloT BCE OoJiee NIMPOKUM MATEMaTHYECKUM
anmnapaTroM, y HUX IOCJIE€A0BaTeNbHO (POPMUPYETCS U COBEPLICHCTBYETCS YMEHUE CTPOUTh MAaTEeMAaTHYECKYIO
MOJI€Tb PeaIbHOM CUTyalluu, IPUMEHSTh 3HaHUs, MTOJIyY€HHbIE TIPU U3yUYEHUU Kypca, [ PEeIIeHUs: CaMOCTO -
TeJBbHO c(hOPMYTUPOBAHHOIN MaTEMAaTHYECKOH 3a/1a4H, a 3aTeM HHTEPIPETUPOBATH CBOM OTBET.

CopepxarenpHo-MeToIMYeCKas TUHUSA «Hucna U BeIYMCIEHUN» 3aBepiIaeT GOpMUPOBAHNE HABBIKOB HC-
MOJIb30BaHUS JICMCTBUTENBHBIX YUCEN, KOTOpoe ObUIO HayaTo B OCHOBHOM mIkosie. B crapmieil mkone ocoboe
BHUMaHUe ynensercs: (OpMHUPOBAHHUIO HABBIKOB PALIMOHAIBHBIX BBIYUCIEHUH, BKIIIOUAIOIINX B c€0S1 NCIOJIB30-
BaHUE pa3IMYHBIX (HOPM 3aIUCH YMCIa, YMEHHUE JIeNIaTh MPUKUAKY, BHIIOIHATH MPUOIMKEHHbBIE BHIUMCIICHUS,
OLICHHUBATbh YUCIIOBBIE BHIPAXKEHUS, padOTaTh C MAaTEMaTUYECKUMU KOHCTAaHTAMU. 3HAKOMBIE yUaIllUMCs MHOXe-
CTBAa HATYpPAaJbHBIX, LIEJBIX, PALMOHAJIBHBIX U JEHCTBUTEIBHBIX YUCEN JOMOIHSIOTCS MHOXKECTBOM KOMILIEKC-
HBIX 4Yucel. B KaXJIoM M3 3THX MHOXECTB PacCMaTPUBAIOTCS CBOWCTBEHHBbIE €My crHelH(pHUUecKHe 3ajaud U
OIepaluu: JeJeHNe HalleJI0, OIEPUPOBAHNE OCTATKaMHM Ha MHOYKECTBE LIEJIbIX YHCel; 0coObIe CBOMCTBA paluo-
HaJIbHBIX U HMPPALMOHANBHBIX YHCEl; apu(MeTHdecKue ornepanuy, a TakkKe HW3BJICUEHHE KOPHS HaTypajJbHOU
CTENEHU Ha MHOXKECTBE KOMIUIEKCHBIX 4Mcell. biarogaps nmociaenoBaTeIbHOMY PACIIMPEHNIO Kpyra HCIIONb3Y-
€MBIX YHCEJI U 3HAKOMCTBY C BO3MOXKHOCTSIMU MX NMPUMEHEHHS JUIsl PelIeHUs pa3InyHbIX 3a71a4 (opMUpyeTcs
IIPEICTABICHUE O €UHCTBE MAaTEMaTUKH KaK HayKU U €€ poJii B IOCTPOEHUHU MOJENIEN peaIbHOro MUpPA; LIU-
POKO MCIOJIB3YIOTCS 0000IIEHHE U KOHKPETU3AIIUA.

Jluausa «YpaBHEHHUS U HEPABEHCTBA» PEaM3yeTcsl Ha MPOTSHKEHUU BCEro O0OydeHHUs B CTapIleil IIKoe,
MOCKOJIbKY B Kax10M paszzeie [IporpaMmmbl npeaycMOTPEHO pelieHre COOTBETCTBYIONUX 3a1a4d. B pesynbrare
y4aluecs: OBJIaJ€BAOT Pa3IMYHbBIMU METOJAMHU PELIEHUS PAallMOHAIBHBIX, HPPALMOHAIBHBIX, I0KA3aTEIbHBIX,



Jorapu(pMHUUECKUX U TPUTOHOMETPHUECKUX YPAaBHEHHI, HEPABEHCTB U CHCTEM, a TAKXKE 3a]ad, COJAepKallux
napametpsl. [lonydeHHble yMEHHS MIMPOKO HUCHOJIB3YIOTCS MPU HUCCIEAOBAHUM (YHKUUI C MOMOLIBIO TPOH3-
BOJIHOM, NpH pEIICHUH NPUKIAJHBIX 3a7ad W 3aJad Ha HaxXOXJEeHHEe HanOOJbIIUX U HAUMEHbIIUX 3HAYCHUH
¢bynkuuu. JlaHHas conepxarenbHas JMHUAS BKIIOYAET B ce0s Takke (OPMHUPOBAHNE YMEHHM BBITTOTHSATH pacué-
ThI IO (popMyJiaM, IpeoOpa3oBaHUs pallMOHAIBHBIX, UPPALMOHATIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUI, a
TaKXe BBIPAKCHUH, COJIEpKAIMX CTEeTEeHU U Jorapudmel. biaarogaps nzyueHuro anredpanyeckoro mMarepuaia
IIPOUCXOJUT JalbHENIIee Pa3BUTHE AITOPUTMUYECKOTO M a0CTPAKTHOTO MBIIIICHUS ydalluxcsl, GopMupyroTcs
HaBBIKH JICAYKTUBHBIX PaCCYXKIEHUH, paboThl C CUMBOJIBHBIME (POPMAMHU, IPECTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BHJIE PaBEHCTB U HepaBeHCTB. Anrebpa npezanaraer 3p(eKTHBHbIE HHCTPYMEHTHI JUIsl pellie-
HUS NPAKTUYECKUX M €CTECTBEHHOHAYYHBIX 3a]1a4, HAIJISIIHO JEMOHCTPUPYET CBOU BO3MOXHOCTHU Kak sA3bIKa
HayKH.

ConepxarenbHo-MeToandecKas JTMHUS «DyHKIMU U TpauKI» TECHO MEPeIUieTacTcs ¢ APYTrUMHU JINHUSA-
MU Kypca, IIOCKOJIbKY B KAKOM-TO CMBICJIE 3a1a€T IOCIEN0BAaTENIbHOCTh U3yUeHUsl Marepuana. M3ydeHnune cre-
NIEHHOMH, MMOKa3aTeNbHOU, JIOrapu()MUIECKON ¥ TPUTOHOMETPHUECKUX (DYHKIIHIA, UX CBOMCTB U TpaduKOB, MC-
10JIb30BaHKe (DYHKUMH Ui peLIeHUs 3a]1ad U3 IPYTUX Y4eOHBIX MPEJIMETOB U pealbHOM )KU3HU TECHO CBSI3aHO
KaK ¢ MaTeMaTHYECKUM aHAIM30M, TaK U C PEIICHHEM YpaBHEHUH 1 HepaBeHCTB. [Ipu 3ToM OosbIIoe BHUMaHUE
ynensercss (GOpMUPOBAHHIO YMEHUS BbIpaXaTb (OPMYJIaMU 3aBHCHMOCTU MEXY Pa3JMYHbIMU BEJIMYMHAMH,
MCCIIEIOBATh MOJTY4YeHHBIC (DYHKIMH, CTPOUTH MX Tpaduku. Martepuai 3Toil coJepKaTelbHON JIMHIH HALEICH
Ha pa3BUTHE YMEHHUH U HABBIKOB, IO3BOJIAIOLIMX BBIPAXKATh 3aBUCHMOCTH MEXIY BEIMYMHAMU B Pa3IMYHOU
(dbopme: aHATUTHIECKOH, TpadUUecKoil U cioBecHOH. ETo n3ydeHne crmocoOCTByeT pa3BUTHIO allTOPUTMHYECKO-
IO MBIIIJICHUS, CIIOCOOHOCTH K 0000IIEHNUIO U KOHKPETH3alU1, UCIIOJIb30BaHUIO aHAJIOTUH.

ConepxarenpHas auHMs «Hauana mareMaTHdeckoro aHajin3a» MO3BOJIET CYILIECTBEHHO pPACHUIMPUTH
Kpyr KaK MaTeMaTH4eCKHUX, TaK M NPUKIAJHBIX 3a]a4, JOCTYIHBIX LIKOJBHUKAM, TaK KaK y HHUX IHOSBISIETCA
BO3MOXXHOCTb CTPOUTH IPaQUKU CIOXKHBIX (YHKIHMM, ONpEeaesnsaTh UX HauOoNblINe U HAaUMEHbIINE 3HAYCHMUS,
BBIUUCIIATH IUIOMAAN (GUryp U 00BEMBI T€J, HAXOAUTh CKOPOCTH M YCKOpPEHHMs IpoleccoB. JlaHHas coxepika-
TeJbHAasl JUHUS OTKPHIBAET HOBBIE BO3MOKHOCTH MOCTPOEHUSI MATEMAaTUUECKUX MOJENIEN pealbHbIX CUTYyalluH,
MIO3BOJISIET HAXOAUTh HAWIy4dlllee PEIICHUE B IPUKJIAJHBIX, B TOM YHUCJIE COLMAIBHO-DKOHOMUYECKHX, 3a/1a4ax.
3HAKOMCTBO C OCHOBaMHM MAaTE€MaTHYECKOI'0 aHalIM3a CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (popmalibHO-
JIOTHYECKOTO M KPEaTUBHOTO MBILIUIEHUS, (POPMUPOBAHUIO YMEHUN PACHO3HABATH MPOSIBIECHUS 3aKOHOB MaTe-
MaTUK{ B HayKe, TEXHUKE M UCKYCCTBE. YUallUecs y3HAIOT O BBIJAIOLINXCS Pe3y/bTaTax, MOJy4YeHHBIX B XOE
pa3BUTHS MaTEMAaTUKU KaK HayKu, 1 00 UX aBTOpax.

CopnepxarenpbHo-MeToinyeckass JTuHUs «MHOXKeCTBa M JIOTMKa» BKIIIOYAeT B C€Osl AJIEMEHThl TEOpUHU
MHOKECTB M MaTeMaTU4ECKOU JIOTUKU. TeOpeTUKO-MHOKECTBEHHBIE MTPEICTABICHNS IPOHU3BIBAIOT BECH KYpPC
IIKOJIbHOM MaTeMaTUKH U MpeAsaraloT HauloJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIIONIMM BCE pa3fienbl MaTe-
MaTHUKHU U €€ NPUIIOKEHHUM, OHH CBSI3bIBAIOT PA3HbIE MATEMAaTUYECKUE TUCLUIUIMHBI U UX TIPUIIOKEHUS B €IUHOE
uenoe. [Toaromy BakHO JaTh BO3MOYKHOCTH IIKOJIBHUKY MOHMMATh TEOPETUKO-MHOKECTBEHHBIN SI3BIK COBpE-
MEHHOM MaTeMaTUKH U MCIIOJIb30BaTh €0 AJIs BBIPAKEHUS CBOMX MbICIEH. [[pyruM BakKHBIM IPU3HAKOM MaTe-
MaTHUKH KaK HAyKd CIeAyeT MPU3HATh CBOMCTBEHHYIO € CTPOrocTh OOOCHOBAHUM U CIEAOBaHHUE OMpeeEH-
HBIM IIPAaBUJIAM ITOCTPOEHUS JI0Ka3aTENbCTB. 3HAKOMCTBO C JIEMEHTAMU MaTeMaTHUECKOM JIOTUKHU CIIOCOOCTBY-
€T Pa3BUTHIO JIOTUYECKOT'O MBIIIJIEHUS YYaIlUXCs, MO3BOJISIET UM CTPOUTH CBOU PAcCYXkJIEHUS Ha OCHOBE JIOTU-
YEeCKUX MpaBmil, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIUICHUS.

B xypce «Anrebpa u Hayasla MaTEMaTUYECKOT0 aHAIN3a» MPUCYTCTBYIOT OCHOBBI MAaTE€MAaTUYECKOT0 MO-
JeTUPOBaHMs, KOTOPbIE IPU3BAHbI CIIOCOOCTBOBATH ()OPMHUPOBAHUIO HABBIKOB IMIOCTPOEHUS MOJIENIEN peaTbHbIX
CUTYalluH, UCCIEOBaHMs ATUX MOJIeJIel ¢ MOMOIIbIO anmapara ajireOpsl 1 MaTeMaTHYeCKOro aHaliu3a, MHTep-
IIPETALMHY [TOJIYYEHHBIX PE3yJbTaTOB. Takue 3aaHus BIUIETEHBI B KaXKIbI U3 pa3nenos [Iporpammsl, HOCKOIb-
Ky BECh MaTepuaj Kypca LIIUPOKO MCIOJB3YeTCs AJIs pelleHusl MpUKIaIHbIX 3a1ad. [Ipu pemenun peanbHbBIX
MPAaKTUYECKHX 33/1a4 YYallhecs pa3BUBAIOT HAOMIOJATEIbHOCTh, YMEHUE HAaXOJUTh 3aKOHOMEPHOCTH, abcTpa-
TUPOBAThCS, UCIOIb30BaTh aHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBaTh MpobiieMy. [lesTenbHOCTh 0 popmu-
POBaHUIO HABBIKOB PELICHHs MPUKIAIHBIX 3a/1a4 OpraHu3yeTcs B Mpoliecce U3yUeHHUsl BCceX TeM Kypca «Amnre0-
pa ¥ Hayajla MaTeMaTUYeCKOT0 aHaIu3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
Cornacno yue6HOMy miany B 10 —11 kimaccax uzydaercst yueOHbIN Kypc «Anredpa u Havana MaTeMaTH-
YeCKOT0 aHaJIM3a», KOTOPBIH BKIIIOUAeT B ce0sl CIeIyIOIINe OCHOBHBIC pa3/ieibl cojepkanus: «Hucna n Berauc-



JIEHUsA», «YPaBHEHUs U HepaBeHCTBay, «DyHkiuK u rpaduxm», «Hagana MaTemaTudeckoro aHanuzay, «MHo-
’KECTBA U JIOTHKA.

B YuebHoM m1ane Ha u3ydyeHue yriayOsE€HHOro Kypca anreOpbl M Hadal MaTeMaTHYECKOro aHajlu3a B
10—11 kmaccax oTBoaUTCA HE MeHee 4 y4eOHBIX YacOB B HEJIENIO B TEUCHUE KAXKIOTO rojla 00yueHHsl, BCEro 3a
nBa rojia 00ydeHus: — He MeHee 280 yueOHBIX YacoB.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS YYEBHOI'O IPEIMETA «AJITEBPA U HAYA-
JIA MATEMATHYECKOI'O AHAJIN3A»

OcBoenue ydeOHOTo mpeamera «Anredbpa ¥ Hayaima MaTEeMaTHYECKOTO aHAJIM3a» JOHKHO 00eCreunBaTh
JOCTH)KEHHE Ha YPOBHE CPEIHETO OOIIero oOpa3oBaHMsl CIASAYIOIIMX JTUYHOCTHBIX, METAlPEAMETHBIX U MPEe/-
METHBIX 00Pa30BATEIbHBIX PE3YJIHTATOB:

JJUYHOCTHBIE PE3YJBbTATbBI

JInuHOCTHBIE PE3yNIbTATHl OCBOCHUS ITPOTrpaMMBbl yueOHOro npeamera «MaTtemaTiukay XapaKTepu3yrTCs:

I'paskgaHCKOE BOCIIMTAHUE:

c(hOPMUPOBAHHOCTHIO TPAKIAHCKOW TO3HMIIMHA OO0YYArOMIETrocsl KaK aKTUBHOTO M OTBETCTBEHHOTO WICHA
pOCCHUHCKOrO O0IIecTBa, MPEACTaBICHUEM O MAaTeMAaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PaA3TUYHBIX
CTPYKTYp, SIBJICHUH, TIPOIIEAYP TPakKITaHCKOTO o0IIecTBa (BEIOOPHI, ONIPOCHI U TIP.), YMEHHEM B3aHMOJICHCTBO-
BaTh C COLUAIBHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX (QYHKIUSMHU U Ha3HAYCHUEM.

IlaTpuoTHYECKOE BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO POCCUNCKON IPAXKIAHCKOW MIEHTUYHOCTH, YBAXKEHUS K MPOIIOMY U HACTOSIIEMY
POCCHUICKOM MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHUEM K JOCTHMKEHHSIM POCCUMCKUX MAaTEMAaTHKOB U POCCHUIA-
CKOI MaTeMaTH4eCKOH IKOJIbI, K UCIOIb30BAHHUIO STUX JOCTHKEHHUI B APYTrUX HayKaX, TEXHOJOTHIX, cepax
SKOHOMMKH.

JIyXOBHO-HPaBCTBEHHOE BOCIIMTAHHE:

OCO3HAHUEM JYXOBHBIX IIEHHOCTEM POCCUICKOTO Hapojaa; c(hOpMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HA-
HUS, 3TUYECKOTO MOBEJICHUS], CBI3aHHOTO C MPAKTUYECKUM NPUMEHEHHEM JOCTUKEHUN HAYKH U ACSITEIbHO-
CTBIO YYEHOT0; OCO3HAHHEM JINYHOTO BKJIAJIa B MOCTPOCHUE YCTOMUMUBOTO OYIYIIIETO.

OCTETHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOIIIEHHEM K MHUPY, BKIIFOYAsl 3CTETUKY MAaTEMaTUUECKHX 3aKOHOMEPHOCTEH, 0OHEKTOB,
3a/1a4, pelIeHU, PacCyKAECHUN; BOCOPUMMYUBOCTBIO K MATEMATUUECKUM acleKTaM pa3IMYHbIX BUJOB UCKYC-
CTBa.

Pu3ndecKkoe BOCIUTAHHKE:

c(hOpPMHUPOBAHHOCTHIO YMEHHS TIPUMEHSITh MaTEMaTUYECKUE 3HAHUS B MHTEpecax 3JJ0pOBOTO U Oe3omac-
HOro 00pa3a >KW3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/I0pPOBBIO (3A0pPOBOE MUTaHUE, COATaHCHPOBAH-
HBIN PEXHUM 3aHSITHH U OTIIbIXa, PETysapHas pu3nueckas akTUBHOCTH); (PU3UUECKOTO COBEPIICHCTBOBAHUS MPU
3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOM 1€ATENBHOCTBIO.

TpynoBoe BoCIIMTaHHE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHUEM [IEHHOCTHU TPYAOIIOOMS; HMHTEPECOM K pa3nuyHbIM chepam npodec-
CHOHAIBPHOU JIEATETHLHOCTH, CBI3aHHBIM C MaTEMAaTHKON M €€ MPUIOKEHUSIMH, YMEHHUEM COBEPIIATh OCO3HAH-
HBIA BBIOOp Oymyiiei mpodeccuu U peann3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IUIAHBI; TOTOBHOCTHIO U CITO-
COOHOCTBIO K MaTeMaTUYECKOMY OOpa30BaHUIO M CaMOOOpPa30BaHUIO Ha MPOTSHKEHUH BCEH KU3HHM, TOTOBHO-
CTBIO K aKTUBHOMY yYaCTHIO B PEILIEHUU MPAKTUYECKUX 3a/1a4 MaTEMaTUYECKOW HaIPaBIE€HHOCTH.

OKOIOTHYECKOE BOCIIMTAHHUE:

c(hOPMUPOBAHHOCTHIO DKOJOTUYECKOW KYIbTYpPbI, MOHUMAHUEM BIUSHHUS COIUAIBHO-PKOHOMUYECKUX
MPOIIECCOB Ha COCTOSIHUE TTPUPOTHON U COIMAIBHON CPENbl, OCO3HAHUEM TJIO0ATBLHOTO XapaKTepa dKOJIOTHYe-
CKUX MpoOJeM; OpHeHTalMell Ha TPUMEHEHNE MaTeMaTHYeCKUX 3HAHUN /ISl pelleHusl 3a/1a4 B 00JIacTH OKpY-
YKAIOIIEH Cpe/ibl, TUTAHUPOBAHUSI TIOCTYIKOB U OIIEHKH WX BO3MOYHBIX MOCIIEICTBHM JIJIs1 OKPY>KAOIIECH CPEIbI.

LleHHOCTH HAYYHOI'O ITO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIIECTBEHHON MPaKTUKU, MOHUMAHUEM MaTEeMaTHYeCKOW HAayKHh Kak cepbl YelIOBEYECKOW AESITeNbHOCTH,
ATanoB €€ Pa3BUTHUS U 3HAUMMOCTH JJISl PA3BUTHS LIMBUWIM3AIMH; OBJIAJICHUEM SI3bIKOM MaTEMAaTHKU U MaTeMa-
TUYECKOU KYJIbTYpPOH KaK CPEJCTBOM MO3HAHUS MHUPA; TOTOBHOCTBHIO OCYIIECTBISATH MPOCKTHYIO U UCCIIEI0Ba-
TEJIbCKYIO IESITEIbHOCTh MHAUBUYAIBHO U B TPYIIIE.




METAINIPEIAMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOSHUS MpPOTrpamMmbl yueOHOro mpeamera «MaTemaTnkay XapakTepu-
3YIOTCSl OBJIQJICHUEM VHUBEPCANbHbIMU NOZHABAMENbHBIMU OeliCNUAMU, YHUBEPCATbHbIMU KOMMYHUKAMUG-
HbIMU OelticmBUIMU, YHUBEPCATIbHLIMU PeZYIAMUGHBIMU OelCMBUSIMU.

1)Vuueepcanvnvie noznasamensusie oeiicmeus, obecneuusarom Gopmuposanue 6a3086lx KOZHUMUBHBIX
npoyeccos obyuarowuxcs (0ceoeHue mMemooos NOHAHUSL OKPYHCAIOWE20 MUPA; NPUMEHEHUE T0SUYECKUX, UC-
C1e008amenbCKux onepayull, ymenutl pabomams ¢ uHgopmayuetl).

bazoBble JIoruyecKre AeUCTBUS:

® BHISBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKKM MAaTEMaTHUYECKUX OOBEKTOB, MOHSATHH, OTHO-
HIEHUH MeXAY MOHATUAMU; (HOPMYIHPOBATh ONMpPENEICHUs MMOHATHI; YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK
KJIAaCCU(UKALIUU, OCHOBAHUS /Il OOOOIICHHS U CPABHEHHSI, KPUTEPUU TIPOBOJIUMOTO aHAIIN3A;

® BOCIPUHUMATh, GOPMYIUPOBATH U MPEOOPA3OBLIBATH CYXACHUS: YTBEPAUTEIbHbIC U OTPHUIATEIbHBIC,
€IMHUYHBIC, YACTHBIC U OOIINE; YCIOBHBIC,

® BBHIIBISITH MaTeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M IMPOTUBOpEUHs B (paKTaxX, JaHHBIX,
HAOIIOJICHUSAX U YTBEPKACHUSX; IPeyIaraTh KPUTEPUH JIJIs BBISIBICHUS 3aKOHOMEPHOCTEH U POTUBOPEUHIA;

& J1eJ1aTh BBIBOJIBI C HCITOJIb30BAHUEM 3aKOHOB JIOTUKH, JETYKTUBHBIX U WHIYKTHBHBIX YMO3aKIIOUCHUH,
YMO3aKIFOUEHUH 110 aHAJIOTUU;

® TPOBOJUTH CAMOCTOSITENILHO J0Ka3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPXKICHUH (MPSAMbIE U OT MPOTHB-
HOT0), BBICTPaUBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI; 0OOCHOBHIBATH COOCTBEHHBIE
CYXXJICHHSI M BBIBOJIBI;

e BbHIOMpaTh CIOCO0 perieHus yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BaPHAHTOB PEILICHUs, BHIOUPATh
HauboJIee MOAXOAALIUIN ¢ YUETOM CAaMOCTOATEIbHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble rcce0BaTenbCKue JICHCTBHS:

® UCIOJIB30BaTh BOMPOCHI KAaK HCCIIEOBATEIbCKUNA WHCTPYMEHT MO3HAHUS; (POPMYIHpPOBATH BOMPOCHI,
bukcupymoime NpoTUBOpeUre, NpodieMy, ycTaHaBIUBaTh ICKOMOE U JJaHHOE, (OPMUPOBATH TUIIOTE3Y, apry-
MEHTHUPOBATh CBOIO IMO3HIINIO0, MHEHUE;

® IIPOBOAMTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIM AKCIEPUMEHT, MCCIEOBAHUE MO YCTAHOBJICHHUIO OCO-
OCHHOCTE MaTeMaTU4ecKOro OOBEKTa, SIBJICHHMS, MPOIIECcCa, BHISIBICHHIO 3aBHCUMOCTEH MEXIy OOBEKTaMH,
SIBIICHUSIMU, TIPOIIECCAMH,

® caMOCTOSTeNbHO (OPMYIUPOBATH 0OOOIIEHUS U BEIBOJIBI IO PE3yJbTaTaM IMPOBEICHHOTO HAOMIOACHNUS,
WCCIICTIOBAHMS, OIICHUBATH JIOCTOBEPHOCTH MOJMYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB H 0000IIECHUH;

® IIPOTHO3HPOBATH BO3MOKHOE PA3BUTHE MPOIIECCA, a TAKKE BBIABUTAThH MPEANOIOKEHHS O €T0 PA3BUTHU
B HOBBIX YCJIOBHSIX.

Pabota ¢ uadopmanmeit:

® BBIIBISTH AePUIUTH UHGOPMALIUU, JTAHHBIX, HEOOXOJUMBIX Ui OTBETAa Ha BOMPOC W ISl pPelIeHUs
3a/1auu;

e BEIOMpaATh HHPOPMAITUIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAIU3UPOBAThH, CHCTEMAaTU3UPOBATh U WH-
TEePIPETUPOBATH UHPOPMAITUIO PA3TMYHBIX BUIOB U ()OPM IIPEICTABICHHUS,

® CTPYKTYypUpOBaTh MH(POPMALINIO, MPEACTABIATE €€ B Pa3NIUYHBIX (opMaxX, WILTFOCTPUPOBATH Tpadude-
CKU;

® OIICHMBATH HAJEKHOCTH HH(POPMAIIHH IT0 CAMOCTOSATEIHHO CHOPMYITHPOBAHHBIM KPUTECPHSIM.

2) VHusepcanvHvle KOMMYyHUKAmMuHble 0eticmeust, 00ecneuusarom chopmuposanHoCms COYUATbHbIX
HABBIKOB 0OYUAIOUWUXCSL.

OoOmieHue:

® BOCIPUHUMAThH U (GOPMYIUPOBATH CYXKJIECHUS B COOTBETCTBUU C YCIOBHUSMH U LIENSMU OOILIEHUS; SICHO,
TOYHO, TPAMOTHO BBIPaYKaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U MTUCBMEHHBIX TEKCTaX, TaBaTh MOSICHEHUS 110 X0y
penieHus 3a/1a4yu, KOMMEHTHPOBATh MOJYYECHHBIN PE3YJIbTAT;

® B X0Ji¢c OOCYXIIEHHsI 3a/laBaTh BOIPOCHI IO CYIIECTBY 00CYXIaeMOW TeMbI, IPOOJIEMBI, peliaeMoi 3a-
Jadu, BBICKA3bIBaThb UACHU, HALICIICHHBIC HA ITIOUCK peI_HeHI/ISI; COIIOCTAaBJIATH CBOH CY)K,Z[CHI/IH C CY)KI[eHI/ISIMI/I I[py-
I'MX YYaCTHHKOB JHMajora, OOHapyXKHBAaTh Pa3IndMe W CXOACTBO MO3UIIMIA; B KOPPEKTHOM (hopme GOpMyITHpo-
BaTh Pa3HOIJIACHS, CBOM BO3PAKCHHSI,

® TIPECTABIIATH PE3YIbTATHI PEIICHUS 3a1a49H, SKCIIEPUMEHTA, UCCIICIOBAHMSI, TPOEKTa; CAMOCTOSTEILHO
BBIOMPATh (OPMAT BRICTYIJICHHS C YIETOM 3aj1a4 Ipe3eHTAIlMH U OCOOCHHOCTEH ayIuTOPHH.



CoTpyIHHYECTBO:

® NIOHMMATh M HCIIOJIB30BATh MPEUMYIIECTBA KOMAHJAHONW M WHAWBHAYAIbHON pabOThI TP pPEIICHUN
y4eOHBIX 3aja4; MPUHUMATH I1eJIb COBMECTHON JCATEIbHOCTH, TNIAHUPOBAThH OPTaHHU3AIMI0 COBMECTHOU pabdo-
TBI, pacTIpeeisaTh BUIBI PabOT, JOTOBAPUBATHCS, OOCYKIATh MPOIECC U PE3yNIbTaT paboThl, 00001IaTh MHCHHUS
HECKOIBKHX JIIOJICH;

® y4acTBOBaTh B IPYIMIOBBIX opMax paboThl (00CYXaAeHHS, 0OOMEH MHEHHUSIMHU, «MO3TOBBIE IITYPMbD) H
T.I1.); BBITOJHSATH CBOIO YaCTh paOOThl U KOOPAMHUPOBATH CBOM JIEUCTBUS C APYTMMH WiICHAMH KOMAaHJbI; Olle-
HUBaTh KAYECTBO CBOETO BKJIaJIa B OOIIMH MPOAYKT MO KPUTEPHUIM, CHOPMYITHMPOBAHHBIM YYACTHUKAMU B3aH-
MOJICHCTBUSL.

3) Vhusepcanvnvle pecynamusnsvle oeticmeusi, obecneuusaom Gopmuposanue cCmMvlClo8biX YCMAHOB0K

U JICUBHEHHBIX HABLIKO8 TUYHOCHIU.

CaMoopranm3amnus:

® COCTaBJIATH IUIAH, aJITOPUTM PEIICHUS 3a/1a4d, BEIOMPATh CIIOCO0 pemIeHUs C YIETOM UMEIOIIUXCS pe-
CYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATh BAPUAHTHI PEIICHUN C y4ETOM
HOBOH MH(OpMAIIH.

CaMOKOHTPOJIb:

® BJIJICTh HaBBIKAMH ITO3HABATEIBHOU pediiekCHU KaK OCO3HAHMS COBEPIIACMBIX JEHCTBUI M MBICIIH-
TEJIBHBIX TIPOIECCOB, UX PE3YyIbTATOB; BJIAJETh CIIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJIS IIPOIIecca U Pe3yib-
Tara pelICHUs MaTeMaTHICCKOMN 3a1a4H;

® IIPCIBUJIETh TPYAHOCTH, KOTOPHIC MOTYT BO3HHKHYThH IPH PEIICHUH 3a7a4d, BHOCUTH KOPPEKTHUBBI B
JeSTEIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, TAHHBIX, HAWJCHHBIX ONIMOOK, BBISBIICHHBIX TPYIHOCTEIH;

® OIICHMBATh COOTBETCTBUE PE3YJIbTATA LIETTU U YCIOBUSIM, OOBSACHATH IPUYUHBI JOCTH)KCHUS WM HEHO-
CTHKEHUS Pe3yIbTaTOB JEATEIbLHOCTH, HAXOUTh OIIMOKY, 1aBaTh OILIEHKY MPHUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIbTATbHI
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‘Incna MU BBIYUCJICHUA

e (CB00OAHO OMEpUPOBATh MOHATHIMH: pAIlIOHATBHOE YMCIIO0, OECKOHEUHas NepuoAndeckas ApoOb, mpo-
LIEHTBI, UPPALMOHAIIBHOE YKCIIO; MHOXECTBA PALMOHAIBHBIX M JIEMCTBUTENIBHBIX YUCEN; MOIYJb JIEH-
CTBHUTEJIILHOTO YHCIIA.

e [IpumeHsaTh APOOU U MPOLIEHTHI AJS PEIISHUS MPUKIATHBIX 33a7a4 U3 PA3IUYHBIX OTpaciiell 3HaHUU U
peanbHON KU3HH.

e [lpumeHsTH MPUOIMKEHHBIE BHIYUCIICHUS, TIPABUIIa OKPYTJIICHUS, IPUKUIIKY U OIEHKY pe3yibTaTa BbI-
YUCIICHU.

e (CB00OAHO OMEpUPOBATh MOHATHEM: CTEIEHD C IEJBIM MOKa3aTeIeM; UCII0Ib30BaTh MOAXOAAIIYI0 Gop-

MY 3alUCH JEUCTBUTEIBHBIX YUCEN JJISl PEIICHUS MTPAKTUYECKUX 3a7a4 U TIPEACTaBICHUS TaHHBIX.

CB00OIHO ONIEpUPOBATH MOHATHEM: apU(PMETHIECKHII KOPEHb HATYpaIbHOU CTETICHH.

CB00OIHO ONIEpPUPOBATH MOHATHEM: CTENEHB C PAI[MOHATHLHBIM MTOKA3aTENIEM.

CB00OHO ONIEpUPOBATH MOHATHIMHU: JIOTAPU(M UKCIIA; TECATUUHBIE U HATYpallbHbIE TOTapU(MBI.

CB00OIHO ONIEpPUPOBATH MOHATHIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHTE€HC YMCIOBOTO apryMEeHTa.

OnepupoBaTh NOHATUSIMU: APKCUHYC, APKKOCUHYC U APKTAHT€HC YUCIOBOI0 ApPIryMEHTA.

YpaBHeHHsI M HEPABEHCTBA

e (CB00OAHO OMEPUPOBATH MOHATUAMU: TOXKJIECTBO, ypaBHEHHUE, HEPABEHCTBO, PABHOCHIIbHBIE YPaBHEHUS
U ypaBHEHUSA-CIIEACTBHS; PABHOCUIIbHBIE HEPABEHCTBA.

o [IpumeHSTH pa3nuyHbIE METObI PEIICHUs PAllMOHAJIBHBIX U JIPOOHO-pAIlMOHATIBHBIX YPaBHEHU; MpHU-
MEHSTh METOJI UHTEPBAJIOB JUJISl PEILICHUS] HEPABEHCTB.

e (CB000OAHO ONEpUPOBATh MOHATHAMH: MHOTOWIEH OT OJHOW MEPEMEHHOM; MHOTOWIEH € IeTBIMU KO3 (-
¢unreHTaM, KOpHU MHOTOWIEHA; PUMEHSTh JeJIEHHe MHOTOYJICHAa Ha MHOTOWIEH C OCTaTKOM, TE€O-
pemy be3y u reopemy Buera s pemenus 3aaay.



CB00OHO OmepupoBaTh MOHATHUSAMU: CUCTEMA JIMHEWHBIX ypaBHEHUH, MaTpHIla, ONpEAETUTeNIb MaTpH-
bl 2 X 2 ¥ €ro reOMETPUUECKU CMBICIT; UCTIOIb30BaTh CBOMCTBA ONMPEACTUTENS 2 X 2 1JI1 BBIYUCICHUS
€ro 3HAUYCHHUs, IPUMEHSTH ONPEACIUTENH ISl PEUICHUSI CUCTEMbI JINHEWHBIX YPAaBHEHUM; MOJIETUPOBATh
pealibHbIe CUTYallUU C MTOMOIIBI0 CUCTEMbI JTUHEHHBIX YpaBHEHUH, UCCIIEI0BATh MOCTPOSHHBIE MO
C TIOMOIIBIO MATPUIL U ONPEJICTUTENCH, UHTEPIIPETUPOBATH MMOJTYyYEHHBIN pe3ybTar.

Hcnonw30BaTh CBOMCTBA NEUCTBUI C KOPHIMH JIJIs TPeoOpa30BaHMsl BRIPAKEHU.

BeimonHsaTs mpeoOpa3zoBaHus YUCIOBBIX BRIPAKCHUI, COJCPKAIIUX CTEIIEHU C PAIIMOHAIBHBIM MOKa3a-
TEJIEM.

Hcnonb3oBath cBOiCTBa Torapu@MoB Il MPeoOpa3oBaHusl JTOrapu(PMUUIECKUX BbIPAKECHUH.

CB00OIHO onepupoBaTh MOHATHUSAMU: UppALMOHATIbHBIE, TTOKA3aTEeNIbHbIE U JIoTapu(MUUECKUE ypaBHe-
HUS; HAXOJMUTh UX PEIICHUS C MOMOIIBI0 PAaBHOCUIIBHBIX MEPEXO0I0B WM OCYILECTBIISAS MPOBEPKY KOP-
HEW.

[IpuMeHSITh OCHOBHBIE TPUTOHOMETpUYECKUE (OPMYIBI Ui MPeoOpa3oBaHUsI TPUTOHOMETPHUUECKHUX
BBIPAYKECHHUIA.

CB0OOOHO OTIEPUPOBATH TIOHATHEM: TPUTOHOMETPUIECCKOE YpaBHEHHE; MPUMEHAITh HE0OX0uMbIe (Hop-
MYJIBI JJIS pEUICHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHHIA.

MonenupoBaTh pealbHble CUTYallMH Ha SI3bIKE ajareOpbl, COCTABIATh BhIPAXKEHUs, ypaBHEHUS, HEPABECH-
CTBa IO YCJIOBHIO 3a/1a4H, UCCIIEI0OBATh MOCTPOCHHBIC MOJICIIN C UCIIOJIb30BAHUEM alllapaTa ajireopsol.

DYyHKUMH U TPaPUKHU

CB000HO ONIEpUPOBAThH MOHATHAMHA: (DYHKIHS, cIOcOOBI 3a1aHus PYHKIMHU; B3aUMHO 0OpaTHbIe QyHK-
UM, KOMITO3UIMSA (PYHKIUH; TpaduK (YHKINH; BBITOIHATH dJIEMEHTAPHbIE Pe00pa3oBaHus TpaprKOB
GbyHKIHi.

CB00OOIHO ONEpHPOBATH MOHATUSAMHU: 00JACTh ONMPENCICHUS U MHOXKECTBO 3HAUCHHWH (YHKUIWHU, HYIH
(GyHKINHU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

CB00OHO ONEpUpPOBATH MOHATUAMU: YETHBIE U HEUETHbIE (PYHKLUU, Nepuoaudeckue QyHKIHMH, MPO-
MEXYTKH MOHOTOHHOCTH (DYHKIIMM, MAKCUMYMbl U MUHUMYMbI (DYHKIIUHM, HauOoJIbIlIee U HAaUMEHbIlIee
3Ha4YeHHEe PYHKIIUU Ha TIPOMEKYTKE.

CB000/IHO ONEepUpOBaTh MOHATHAMM: CTENEHHAsl (PYHKIMS C HATYpaJIbHBIM U LIEJIBIM IIOKa3aTesneM, rpa-
¢uk creneHHON (QYHKIMM C HAaTypaJbHBIM U LIEJBIM IOKa3aTeleM; rpaduK KOpHS N-Of CTENeHH Kak
(GyHKIIMM 0OpaTHOM CTENEeHU C HaTypalbHbIM IIOKa3aTEJIEM.

OnepupoBaTh MOHATHAMU: JIMHEWHas, KBapaTUYHas U JAPOOHO-JIMHEHHAs (YHKIUU; BBIIOIHATh 3JI€-
MEHTapHOE MCCIIEJOBAHUE U TOCTPOCHHUE UX IPaUKOB.

CB00OOHO OmepupoBaTh MOHATHUSMHU: TIOKa3aTeNbHas W JiorapudmMudeckas (QyHKIHH, UX CBOICTBAa U
rpaduKu; UCIIOIb30BaTh UX rpadMKu /IS pEIIeHUs] YpaBHEHHH.

CB000/IHO OIEpPUPOBATH MOHATHAMU: TPUTOHOMETPHUECKAs! OKPYKHOCTD, OIIpeJIeIeHue TPUTOHOMETPHU-
9eCKUX (YHKIIMH YUCIOBOTO apryMeHTa.

Hcnonb3oBatek rpaduku GyHKIUI A1 HCCIIeA0BAaHUS MPOLIECCOB U 3aBUCUMOCTEH MPU peIIeHUH 3aa4
U3 JpYrux y4eOHBIX MMPEIMETOB U PEabHOM KU3HU; BBIpakaTh (OPMYJIaMU 3aBUCUMOCTH MEX1Y BEJIH-
YHHAMHU.

Hayana MmaTeMaTH4eCKOro aHAJIN3a

CB0OOOHO OmNEepUpOBaTh MOHATHAMH: apuUpMETHUecKas U TeoMeTpuyecKas Mporpeccus, 0eCKOHEYHO
yObIBaroIasi reoMeTpuiecKasi porpeccusi; JINHEHHBIM U SKCIIOHEHITMAIBHBIN POCT, (hOpMyJia CIIOKHBIX
IIPOLIEHTOB; UMETH ITPECTABIEHUE O KOHCTAHTE €.

Hcnonb30BaTh MpOrpeccuu Ajsl pelieH s pealbHbIX 3a/1a4 MPUKIaJHOIO XapakTepa.

CB00OOIHO ONEPUPOBATH MOHITUAMU: NOCIEA0BATEIBLHOCTh, CIIOCOOB! 3a/laHUs MOCIIEI0BATEIBHOCTEN,
MOHOTOHHBIE U OTPaHUYEHHbIE MTOCIIEJOBATEIbHOCTH; TOHUMATh OCHOBBI 3apOXKICHUS MaTeMaTUYECKO-
ro aHaJM3a KaK aHajau3a OECKOHEYHO MajbIX.

CB0OOIHO omepupoBaTh MOHATHSMHU: HENpepbIBHbIE (YHKIIMM; TOYKH paspbiBa rpaduka (yHKIUY;
aCUMMTOTHI rpaduka QyHKIUH.

CB000HO omepupoBaTh MOHATHEM: (DYHKIIMS, HETIpephIBHAsI Ha OTpe3Ke; MPUMEHITh CBOWCTBA HEIpe-
PBIBHBIX (DYHKLUH [T peLIeHus 3a1ad.

CB000IHO OnIepupOBaTh MOHATUSMHE: TIEPBasi U BTOpasi IPOU3BOAHbIE (DYHKIMH, KacaTeabHast K rpaduKy

GbyHKIHU.



BbIuuciaTe npou3BOJHBIE CYMMBI, IPOM3BEAEHUS, YACTHOIO M KOMIIO3MLUHU JBYX (DYHKIMI; 3HATh
IIPOU3BO/IHBIE AJIEMEHTAPHBIX (QYHKIIUH.
Hcnonp30BaTh TEOMETPUYECKHIA U (PU3UUECKUN CMBICI IIPOU3BOJHOM JIJIsl pEILICHHS 3a/1a4.

MHo:xecTBa M JIOTHKA

CB000OHO ONIEpUPOBATH MOHATHSIMH: MHOXECTBO, ONEpAIK HaJl MHOKECTBaAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN arlmapar JAjs OMHCAHMs peajbHBIX MPOLECCOB U SBICHUIA,
IIPH PEIICHUH 33]a4 U3 IPYTUX y4eOHBIX MIPEIMETOB.

CB00OIHO OMEpPHPOBATH MOHATUAMU: ONpEACICHUE, TEOpeMa, YpaBHEHHE-CIeICTBIE, CBOMCTBO Mare-
MaTHUYeCKOro 00BEKTa, T0KA3aTelIbCTBO, PABHOCUIILHBIC YPABHEHHUS U HEPABEHCTBA.

11 xkiace
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CBoOOAHO OmEepHUpOBaTh MOHATHAMU: HATYpaIbHOE U I1EJ0€ YKMCIIO, MHOYKECTBA HATypaIbHBIX U IICJIBIX
YyHuCell; UCTO0JIb30BaTh MpU3HaKK AeauMocTH 1enbix uncen, HOJ u HOK HaTypanbHBIX yucen s pe-
LIEHUS 3a/1a4, IPUMEHSTh AropuT™ EBKina.

CB00OIHO ONEpPUPOBATH MOHSATUEM OCTaTKa MO MOAYJIIO; 3alUChIBAaTh HATYPAJIbHBIC YUCIIA B PA3IMUYHBIX
IMO3UIIMOHHBIX CHCTEMAaX CUMCIICHHS.

CB0OOAHO OMEpUpPOBATh MOHATHAMHU: KOMIUICKCHOE YMCIIO M MHOXECTBO KOMIUICKCHBIX YHCENI; M-
CTaBJISITh KOMIUICKCHBIC YHCJIA B AJIT€OPandeCcKOl M TPUTOHOMETPUUYECKON (popMe, BBITIOJHATH aprdMe-
TUYECKHUE OINEepalii ¢ HUIMH U N300pa)kaTb HA KOOPAMHATHOMN IJIOCKOCTH.

YpaBHeHNSI 1 HEPABEHCTBA

CB000IHO OTMEpPUPOBATH MOHATHIMH: HPPAMOHAIBHBIC, TOKAa3aTeIbHbBIE U JIoTapu(MUIECKHUE HEPABEH-
CTBA; HAXOJUTb UX PEIICHHUS C IOMOIIbIO PABHOCHJIBHBIX IIEPEXOJIOB.

Ocy1ecTBiATh 0TOOP KOPHEN IPU PEIIEHUH TPUTOHOMETPHUECKOTO YPaBHEHHUS.

CB00OHO omepupoBaTh MOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO; IMPHUMEHATh HEOOXOIMMBbIE
(bopMyIIbI 1711 pelIeHUs] OCHOBHBIX TUIIOB TPUTOHOMETPHUECKUX HEPABEHCTB.

CB00OHO OmepUpOBaTh MOHITUSIMU: CUCTEMA U COBOKYITHOCTb YPAaBHEHUN M HEPaBEHCTB; PaBHOCHIIb-
HbIE CUCTEMBI U CUCTEMBI-CIIEJICTBUS; HAXOJUTh PEIICHUs CUCTEMBl U COBOKYIHOCTEH pallMOHaIbHbIX,
UppalMoHAIIbHBIX, TOKA3aTEIbHbIX U JJOTapu(PMUUECKUX YPAaBHEHUH U HEPABEHCTB.

Pematp panmoHanbpHble, HppalMOHaIbHbIE, TOKA3aTENIbHbIE, JOTapU(PMUUECKHE U TPUTOHOMETPUUECKHE
YPaBHEHUS U HEPABEHCTBA, COAECPKAIINE MOIYJIA U TapaMeTPBhI.

[TpumensTh rpaduyeckre MeTo bl AJIsl pellleHUs] ypaBHEHUI U HEPaBEHCTB, a TAKXKE 3a/1a4 C IMapameT-
pamu.

MogenupoBaTh peajlbHble CUTYAI[H Ha SI3bIKE ajareOphl, COCTABIATh BhIPAXKEHUS, YPaBHEHUsI, HEPABEH-
CTBa U MX CHUCTEMBI 110 YCJIOBHUIO 3aJ]a4l, UCCIIEI0BATh TOCTPOCHHBIE MOJIEIH C UCIIOJIB30BAHUEM alllla-
parta anreOpbl, HHTEPIPETUPOBATH MOJYUESHHBIH pe3yibTaT.

DyHKIUH U TPadUKH

Ctpouth rpadmKu KOMIO3UIUN (GYHKIUH ¢ TTOMOIIBIO 3JIEMEHTAPHOTO MCCIIEIOBAaHHUS U CBOMCTB KOM-
MO3UIMHU JABYX (QYHKIIHHA.

Crtpouts reomeTpuyecKkue o0pas3bl ypaBHEHUN U HEPABEHCTB Ha KOOPIMHATHON MIIOCKOCTH.

CB000OHO OnIEpUPOBATh MOHATHIMU: TPaPUKU TPUTOHOMETPUUECKUX (DYHKIIUH.

[TpumMeHATh PYHKIIUH U MOJESIUPOBAHUS U UCCIIEIOBAHUS PEATbHBIX POIIECCOB.

Hagana MmaTeMaTH4eCKOro aHAJIN3a

Hcnonb30BaTh MpOM3BOIHYIO IS HCCIeT0BaHUs (DYHKIIUM HA MOHOTOHHOCTB M 3KCTPEMYMBI.
Haxonuts HanOosnpliee 1 HauMeHbIIee 3HAYEHUS] PYHKIIMH HEMPEPhIBHON Ha OTPE3KE.

Hcnonb30BaTh NpOU3BOIHYIO IS HAXOXKJIEHUS! HAWIYUILEro pelieHrs B IPUKIAJHBIX, B TOM YHCIIE CO-
MATbHO-DKOHOMUYECKHUX, 3a/adax, JUIsl ONpeAesieHUs] CKOPOCTH M YCKOpPEHHs Ipoliecca, 3aJaHHOTro
¢bopmyoit unu rpaduxom.

CB00OIHO omepupoBaTh MOHATHAMU: MepBOOOpa3Hasi, ONpeneIEHHbI MHTErpai; HaXOAUTh MEepBOOO-
pasHbIe AIEMEHTAPHBIX QYHKIIUN U BRIYUCIATh HHTETpa 1o hopmyne Herotona—JleiiOnua.
HaxomuTh mmomaay miockux Guryp u 00bEMBI TEJ ¢ MOMOIIBI0 HHTETpaa.

Nwmetps mpejcTaBiieHne O MaTeMaTUYECKOM MOJEIUPOBAHUU Ha MpUMepe cocTaBieHus TuddepeHiiu-
AJbHBIX YPABHEHUU.



e Pemath IMPUKJIAAHBIC 3ada4d, B TOM YHCJIC COHUAJIBHO-3KOHOMHYECKOTO U (1)I/ISI/I‘ICCKOFO XapakTepa,
Cpe€acTBaMu MaTEMATHUYCCKOI'0 aHaJIn3a.

COJAEP)KAHUE YYEBHOI'O KYPCA (IIO 'TOJAM OBYYEHMUA)

10 kaacce
Yucna v BbIYMCICHUA

PanmonanbeHele uncia. OObIKHOBEHHBIE U JECATUYHbIE APOOH, IPOLIEHThI, OECKOHEUHbIE IEPUOIUUECKUE
npo6u. [Ipumenenue qpobdeli U IPOIEHTOB IS PEIICHUS TPUKIIATHBIX 3a7a4 U3 PA3IMYHBIX OTpaciieil 3HaHUH U
peanbHOM KU3HU.

JlelicTBUTENbHBIE YKCTa. PainoHambHbIE M UppallMOHATIBHBIE YHCTa. ApU(PMETHIECKHE ONIepaIiH C JICH-
CTBUTENbHBIMM uHuciIaMU. MoJyib AEHCTBUTEIBHOIO 4Mcia U ero cBoiicrBa. IIpuOnmkEHHbIE BBIUMCIICHUS,
IIpaBWJ1a OKPYIJIEHUS, IPUKUJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCIEHUH.

Crenenp ¢ 1enbIM nokasarenieM. bunom Herorona. Mcnonbs3oBanue moaxopasiied GopMbl 3almucHu -
CTBUTEJIbHBIX YHMCEJ JJIS1 PELICHUS MPAKTUYECKUX 3a/1a4 U MIPEICTABICHUS 1aHHBIX.

ApubdmeTnieckuii KOpeHb HaTYpaJbHOM CTENEHHU U €r0 CBOICTBA.

CreneHsp ¢ pallMOHaJIbHBIM [TOKA3aTENEM U €€ CBOWCTBA; CTENEHb C JIEHCTBUTEIIbHBIM I10KA3aTEIEM.

Jlorapudm uucna. Coiicta jorapudma. JlecaTUUHbIE U HATYypaJIbHBIE JIOTapU(PMBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YMCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCUHYC U apKTaHI€HC YHC-
JIOBOT'O apryMeHTa.

YpaBHeHus1 U HepaBeHCTBA

ToxnecTBa U TOXJIECTBEHHbIE NpeoOpa3oBaHUs. Y paBHEHHE, KOPEHb ypaBHEHUs. PaBHOCHIIbHBIE ypaB-
HEHUs U ypaBHEHHUs-cencTBUs. HepaBeHCTBO, peleHe HepaBeHCTBa.

OcCHOBHbBIE METO/Ibl PELICHHsI LENbIX U JIPOOHO-PAllMOHAILHBIX YPaBHEHUH W HEpaBEHCTB. MHOIOUIECHBI
OT OJIHOW MepeMEeHHOM. JleIeHne MHOTro4JIeHa Ha MHOTOWIEH ¢ ocTaTkoM. Teopema besy. MHorounensl ¢ ie-
asIMU K03 unmentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHHM, COIEPIKALINX CTENEHH U KOPHH.

WppanmonaneHele ypaBHeHUsA. OCHOBHBIE METOABI PELIECHHS UPPALIMOHAIBHBIX YPABHEHU.

[TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS T0KA3aTEIbHbIX YPaBHEHUH.

IIpeoOpa3oBaHue BbIpaXEHUH, COAEPIKAIINX JIOTapU(MBI.

Jlorapudmuueckue ypaBHeHUs. OCHOBHbBIE METObI PELIEHUS JIOTApU(PMUIECKUX YPAaBHEHUH.

OcHoBHbIE TpUroHoMmerpudeckue Gopmyiel. [IpeobpazoBaHrue TPUrOHOMETPUYECKHUX BbIpakeHuil. Pemre-
HUE TPUTOHOMETPUYECKUX YPaBHEHUH.

Pemenue cucreM JMHENHBIX ypaBHEHUI. MaTpuna cuctemsl TMHENHBIX ypaBHEHUI. OnpenennTens mart-
pHIBI 2X2, €ro reOMETPUYECKUN CMBICT U CBOMCTBA; BHIYMCIECHUE €r0 3HAUECHHUS, IPUMEHEHHUE ONpeaeTuTeNs
JUIS PELIEHUS] CUCTEMBI JINHEWHBIX YPaBHEHHUN. PelleHne NpukiIaaHbIX 3aJad ¢ MOMOLIBIO CUCTEMBI JIMHEHHBIX
ypaBHeHui. MccenenoBanye NoCTpOCHHOW MOJENH € ITOMOIIBIO MAaTPHI] ¥ OIIPEAEIIUTENCH.

IlocTpoeHne MaTeMaTHYECKUX MOJEIEH pPEaJbHOM CHUTyallMM C IOMOILIBIO YPaBHEHUN M HEPABEHCTB.
[IpumeneHne ypaBHEHUIN U HEPABEHCTB K PEIICHHIO MaTEMaTHUECKUX 3a7ad U 3a/1a4d U3 Pa3IUyHBIX oOsacTeit
HAyKH U peaJIbHOM JKU3HMU.

DyHKIUH U TPadUKH

@OyHKIMSA, cr1ocoObl 3a1aHus GyHKIuU. B3aumuo obpatablie GpyHkiun. Komnosunus ¢ynkuuit. ['paduk
GbyHKIUHN. DlleMeHTapHble peoOpa3oBaHus rpa@uKOB (YHKITHIM.

OO6nactp onpesneneHus U MHOKECTBO 3HaueHUH pyHkimu. Hymu Gynkiuu. [IpoMexyTKku 3HaKOOCTOSIH-
ctBa. UétHble U HeuéTHble pyHkuu. [lepuonnyeckue pynkuuu. [IpoMexyTku MOHOTOHHOCTH QyHKIMH. Mak-
CUMYMBbI 1 MUHUMYMBI (pyHKIIMU. Hanbombiiee 1 HauMeHbliee 3Ha4eHn s (PYHKIIMK Ha TPOMEXKYTKE.

Jluneitnast, kBagpatuyHas U JpOOHO-TMHEWHAs (YHKIMHU. DJIEeMEHTapHOE HMCCIEI0BaHUE U MOCTPOEHUE
UX IrpauKoB.

CrenenHas GyHKIIMS C HATypaJIbHBIM U LI€JbIM Moka3areneM. E€ cBolicTBa u rpaduk. CoiicTBa U rpaduk
KOpHS N-0ii CTeTeH! KaK (YHKIUU 0OpaTHOM CTENEeHU C HaTypalbHbIM MOKa3aTeNIEM.

[TokazaTenpHass u yorapudmudeckas (GyHKIuU, ux cBoWcTBa M Tpaduku. Mcmomp3zoBanue rpadukon
(GyHKUIMN 1715 pelieHus] ypaBHEHHH.

Tpuronomerpuueckasi OKpy>KHOCTb, ONPECICHIE TPUTOHOMETPUIECKUX (PYHKIIUI YUCIIOBOTO apryMeH-
Ta.

@DyHKIIMOHANBHBIE 3aBUCUMOCTH B PeaJIbHBIX Mpolieccax U sBIeHUsX. I’ paduku peanbHbIX 3aBUCUMOCTEH.



Hayana maTteMaTH4ecKoro aHajimsa

[TocnenoBarenbHOCTH, CIOCOOBI 3a/laHUsl TOCIEAOBATENBHOCTEH. MeETol MaTeMaTUYecKOW WHIYKITHH.
MOHOTOHHBIE U OTpaHUYEHHBIE IOCIEN0BATEIBHOCTU. VCTOpHUS BO3ZHMKHOBEHHS MAaTEMaTHYECKOIO aHAIM3a
KaK aHaJIn3a 0ECKOHEUYHO MAJIbIX.

Apudmernueckas U reomerpudeckas nmporpeccuu. beckoneuHo yObIBarolasi reoMeTpuyecKkas nporpec-
cust. Cymma OecKOHEYHO yObIBarolieil reoMeTpuyeckon nporpeccuu. JIMHEHHBIH U 3KCIIOHEHITUAIBHBIA POCT.
Uucno e. @opmyna Cia0XHBIX MPOLEHTOB. Vcrnonb30BaHMe MPOrpeccuu Uil pEelICHUs] PealIbHBIX 3a7a4 Ipu-
KJIaIHOTO XapaKTepa.

HenpeprsiBHble GyHKIMM W MX cBOMcTBA. Touku paspeiBa. AcMMOTOTHI rpadukoB GyHkiuii. CBolicTBa
(GyHKIMH HENpephIBHBIX HAa OTpe3ke. MeToa MHTEPBAJIOB IS pelleHusl HepaBeHCTB. [IprMeneHne cBOMCTB He-
MPEPHIBHBIX (PYHKIMMA JUIS pEeIlIeHUs 3a1a4.

[lepBas u BTOpas npousBoAHble QyHKIUH. OnpeaeseHue, reOMeTpUIeCKuil M GPU3NIECKUN CMBICIT TPOH3-
BOJIHOM. YpaBHEHHE KacaTeIbHOU K TpaduKy yHKIUH.

[TpousBonHbIe 3eMeHTapHBIX (yHKIUH. [Ipon3BoHAS CyMMBI, TPOU3BEACHUS, YACTHOTO U KOMITO3UIIUH
byHKIHi.

MHo:xecTBa H JIOTHKA

MHoOXxecTBO, Olepaluy HaJl MHOXECTBaMU U MX cBoicTBa. Jluarpammel Jitiepa—BenHa. [Ipumenenue
TEOPETUKO-MHOXKECTBEHHOI'O allfapara Jyisi OIMCAaHUS PEAJbHBIX MPOLECCOB U SIBICHUMN, IPU PEIICHUU 3a/iad
U3 IPYTUX y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MAaTEMAaTHYECKOTO 00BEKTa, CIEICTBUE, JOKA3aTeIbCTBO, PABHOCHIIb-
HbIE YPaBHEHHS.

11 knacc

Yuciia 1 BbIYUCICHUSA

Hatypanbnsle u nensie uncina. [Ipumenenune npusHakos aenumoctu nensix yncen, HOJ nu HOK, ocrat-
KOB 10 MOAYJIIO, aIropuTMa EBKIIMIa JJIsd peuieHus 3a1a4 B LENbIX YACIIaX.

KommnekcHble uucna. Anredpanueckas U TpUTOHOMeTpudeckas (opMbl 3alMCH KOMILJIEKCHOTO YHUCIA.
Apudmerrueckue onepanuu ¢ KOMIUIEKCHBIMU 4HciaMu. V300paxkeHrne KOMIUIEKCHBIX YMCelI Ha KOOPJAWHAT-
HOM 1uiockocTH. Popmyna Myaspa. KopHu N-0if cTeNeHN M3 KOMIUIEKCHOTO 4ucia. IIpuMeHeHne koMiekc-
HBIX YMCEN IS pelieHus PU3NUYECKUX U T€OMETPUUECKHX 3a]1ay.

YpaBHeHHd U HEPABEHCTBA

Cucrema M COBOKYNHOCTh YpaBHEHHI M HepaBeHCTB. PaBHOCWIIbHBIE CHCTEMBbI U CHUCTEMbI-CIEICTBHUS.
PaBHOCHIIbHBIEC HEPABEHCTBA.

OT60p KOpHEHN TPUTOHOMETPUYECKUX YPAaBHEHUN C MOMOIIBIO TPUTOHOMETPUUYECKON OKpyx)HOCTU. Pe-
LICHUE TPUTOHOMETPUUECKUX HEPABEHCTB.

OCHOBHBIE METO/bI PELIEHUS TOKA3aTENbHBIX U JIOTAPU(PMUUECKIX HEPABEHCTB.

OCHOBHBIE METOABI PELIEHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OcCHOBHBIE METO/BI PELIEHUSI CUCTEM M COBOKYMHOCTEH pallMOHANIBHBIX, UPPA[MOHATIBHBIX, T0KA3aTEb-
HBIX U JIOTapU(PMHUUECKUX YPaBHEHUH.

VYpaBHEHHsI, HEPAaBEHCTBA U CUCTEMBI C TAPAMETPAMH.

IIpuMeHeHHe ypaBHEHM, CUCTEM U HEPABEHCTB K PELICHUIO MaTEMAaTUYECKUX 3aJad U 3a7a4 U3 pasiny-
HBIX 00JacTel HayKH U peabHOM KU3HU, HHTEPIPETalUs MOJIyYeHHBIX Pe3yIbTaToB.

DYyHKUMH U TPAaPUKHU

I'paduk xommoszuumu ¢yHkuuii. 'eomerprueckue o0pas3bl ypaBHEHUH M HEPABEHCTB HAa KOOPIWHATHOU
IIJIOCKOCTH.

Tpuronomerpuyeckue QyHKINH, UX CBONCTBA U rpaUKH.

I'paduueckue MeTOBI pelIeHUs] ypaBHEHHH U HEepaBeHCTB. I'pauueckue MeTobl PElIeHUs 3a/1a4 C Ia-
pameTrpamu.

Hcnonb3oBanue rpadukoB GyHKIUN JUIS MCCIEIOBAHUS MPOLIECCOB U 3aBUCUMOCTEN, KOTOPbIE BO3HUKA-
10T IIPU PEIIeHUH 3ajja4d U3 IPYTUX Y4eOHBIX MPEIMETOB U PEaIbHOM JKHU3HHU.

Havana maTeMaTH4eCcKoOro aHajamusa

[IpuMeHneHne MPOU3BOJHON K MCCIIEIOBaHNIO (YHKIIMM HA MOHOTOHHOCTh W dKCTpeMyMmbl. Haxoxmenue
HauOOJIBIIET0 ¥ HAMMEHBILETO 3HAYCHU HEeMPEephIBHON (YHKIIMU HA OTPE3KE.

IIpuMeHeHre TPOM3BOJHON AJI HAXOXKIECHUS HAWITYYIIEro PEIICHUs B MPUKIAIHBIX 3a1a4ax, s ompe-
JeTICHHUs CKOPOCTH M YCKOPEHHMS ITpoliecca, 3alaHHoro (hopMyson 1 rpadguxom.



[TepBooOpasHasi, OCHOBHOE CBOMCTBO NepBooOpa3HbIX. [lepBooOpa3Hbie anemeHTapHbIX QyHKIMHA. [Ipa-
BUJIa HAXOXKJICHUS NIEPBOOOPA3HBIX.
Wurerpan. ['eomerpruyeckuil cMbici UHTErpaia. BeruncieHue onpenenéHHOro MHTErpaia mo Qopmysne
Herorona—IJlelioauna.
[Ipumenenue nHTerpana Ajig HaXOXACHUS IJIOMAAeH MI0CKUX GUryp 1 00bEMOB reOMETPUUECKHUX TEJI.
[Tpumeps! pemenuit quddepeHnnanbHbIX ypaBHeHH. MaTeMaTH4ecKoe MOACTUPOBAHUE PEaTIbHBIX MPO-
L[ECCOB € MOMOMUIbIO AU dEepeHIInaTbHBIX YPABHEHHIA.

TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O KYPCA

(II0 TOAIAM OBYYEHUS)

10 kaacc (140 yacoB)

Ha3Banue pasaena
(koJHYecTBO Ya-
COB)

OcHoBHOe copep:kaHue pasaesa
(Tembl)

OcHOBHbBIE BH/JbI J€ATCJIBbHOCTH oﬁyqa-
HOIMUXCH

MHO0XeCTBO Ieli-
CTBUTEJIBbHBIX YH-
cell.

MHuorousiensl. Pa-
LUOHAJIbHBIE YPaB-
HEHUS U HEPABEH-
ctBa. CuCTEMBI JIN-
HEWHBIX ypaBHE-
HUM

MHOXeCTBO, Olepauuu HajJ MHOXe-
CTBAaMH M HMX CBOWCTBa. JlMarpamMmsbl
Oiinepa—Benna. [Ipumenenue teope-
THUKO-MHOKE€CTBEHHOI'O anmnapara it
peuieHus 3aaay.

Paumonaneubie uyncia. OOBIKHOBEH-
HbIE U JECATHUYHBIC APOOH, POIEHTHI,
OeCKOHEUHBIE TIEPUOUYECKUE JPOOH.
[Ipumenenne npobGeld W TPOLICHTOB

Hcnoab30BaTh TEOPETUKO-MHOXKECTBEHHBIN
armapar Jiis ONMUCAHUsA X0/1a PEIUICHUS MaTemMa-
TUYECKHUX 3a/1a4, a TaAKKe PeabHbIX MPOLIECCOB
U SIBJICHUM.

OnepupoBaTh NOHATUSIMH: PALIUOHATIEHOE
YUCJI0, OECKOHEYHAs! IEPUOIUYECKast IPOOb,
MIPOIEHTHI; UPPALMOHATIBHOE U JIEUCTBUTEIb-
HOE YMCJI0; MOAYJIb JEHCTBUTEIBHOIO YHCIIA;
HCI0Jb30BATH ATH MOHATUS IPU MPOBEACHUU

(28 u) JUISL pEeIIEHUs IPUKIIAHBIX 3a/1a4. pacCyXJI€HUM U JTI0Ka3aTeJIbCTB, IPUMEHATH
JleiictButenbHble yucia. PanuonHanb- | ApoOU U MPOLEHTHI AJIs PEICHUS MPUKIATHBIX
Hbl€ W HppPAlMOHAIBHBIE YHCIA. | 33/1a4 U3 Pa3JIMYHbBIX OTpACIEi 3HAHHUI U pe-
ApudmeTnueckue omnepanuu ¢ Jel- | abHOMN KU3HH.
CTBUTENbHbIMM  uynciaamMu. Moayns | Mcnoab3oBaTh NpUOIMKEHHBIE BBIYMCICHUS,
JIEUCTBUTEIBHOIO YHMCIIA U €ro CBOW- | IpaBWIA OKPYIJIEHUs, IPUKUIKY U OLIEHKY pe-
ctBa. [lpuOnuk€HHbIE BBIYMCIEHUS, | 3yJIbTAaTa BBIYUCICHUH.
MpaBujia OKpyIJIeHUs, npukujaka U | [IpuMeHsITh pa3ianyHble METOMbI PELIEeHUs pa-
OLICHKA PE3YJIbTATA BBIYUCIICHUMN. LUOHAJIBHBIX U JIPOOHO-PAllMOHAIBHBIX YpaB-
OCHOBHBIE METO/bI PEIICHUS LIENbIX U | HEHHU; a TaKKe METOJl MUHTEPBAJIOB JJIsl pellle-
JIpOOHO-pallMOHAJIbHBIX YpPaBHEHUN M | HUS HEPABEHCTB.
HEpaBEeHCTB. MHoOrousieHsl OT oAHON | OnepupoOBaTh NOHATHAMM: MHOTOWIEH OT
IIEpEMEHHON. /JleneHne MHOrowieHa | OJJHOM NEPEMEHHOMN, ero KOPHU; IPUMEHATH
Ha MHOTOWIEH C OocTaTKoM. Teopema | neineHue MHOTOWIEHA Ha MHOTOYJIEH C OCTaT-
be3y. Muorounensl ¢ nensiMu kKo3(d- | kom, Teopemy be3y u reopemy Buera s pe-
¢unmentamu. Teopema Buera. LIECHMS 3a/1a4.
Pemrenne cucreM nuHENHBIX ypaBHe- | OnepupoBaTh NMOHATHUSIMM: CUCTEMA JIMHEM-
HU. MaTpuiia cUCTeMbl JTUHEHHBIX HBIX YpaBHEHUH, MaTpHUIIa, ONPEICTUTENb MAT-
ypaBHeHUH. ONpeaenTens MaTpULbl | PULBL.
2x2, ero reOMETPUYECKUI CMBICI U Hcnoab3oBaTh CBONCTBA ompenenuTens 2x2
CBOMCTBA; BBIYUCIICHUE €70 3HAYEHHUS; | U1l BBIYMCIICHHMS €ro 3HA4eHUs, NPUMEHSATH
IIPUMEHEHHUE OIIPENEIIUTENS IS pe- ONPEACIUTENMN I PELICHUS] CUCTEMBI JIMHEN-
IIEHUS] CUCTEMbI JIMHEUHBIX ypaBHE- HBIX YPaBHEHHUI.
HUI. Pemenne npukiagHbIx 3a1a4 ¢ MopaeaupoBaTh pealbHbIE CUTYallH C IIOMO-
MOMOIIBIO CUCTEMBI INHEWMHBIX YpaB- | IO CUCTEMbI TMHEHUHBIX YPaBHEHUH, HCCJIe-
HEHUI A0BATh ITOCTPOEHHBIE MOJIETHN C TOMOILIBIO

MATPHI] ¥ ONPEACIIUTEIICH, UHTEPIPEeTUPO-
BaTh [NOJIYYEHHBIN pe3yabTar
@yHKIUU U Tpa- OyHK1Ms, criocoOb! 3aganus GyHKIUHU. | OnepupoBaTh NOHATHAMM: (QYHKIUS, CIIOCO-

¢uku. CteneHHas

B3aumuo obparubie ¢pynkimu. Komro-

Obl 3a/1aHUS (PYHKITUH; B3aMMHO OOpaTHbIE




GYHKIHS C TIETTBIM

surst Gyakuui. ['paduk Gyakmmm.

dbyHKIMH, KOMIO3UIUS QYHKIHHI, rpaduk

II0Ka3aTeleM DneMeHTapHbIE TpeoOpa3oBaHus rpa- | (GyHKIMH, 00IAaCTh ONPEACTICHUS U MHOKECTBO
(12 9) (hUKOB HYHKIIUMA. 3HAYCHHUH PYHKIIUHU, HYJIU QYHKIIHH, IIPOME-
OO6nacTp ornpeeneHus] © MHOXKECTBO | KYTKU 3HAKOIIOCTOSHCTBA; JIMHEHHAs, KBa(pa-
3HaueHni GpyHkiuu. Hynu yHkouu. | TMUHas, [poOHO-JIMHEWHAS U CTETICHHAs (PyHK-
IIpomeKyTKHM 3HAKOIOCTOSIHCTBA. YET- | Lum.
Hble M Heu€THbIe pyHKUMU. [leproan- | BeIMOJHATE 3i1eMeHTapHble IpeoOpa3oBaHUs
yeckue pyHKuuu. [IpomMexyTku MOHO- | rpaduKoB GyHKIUH.
TOHHOCTU (YHKIMU. MakCUMyMBbI U 3HATh M YMeTh A0KA3bIBATh YETHOCTh WU
MUHUMYMBI pyHKIHMU. Hanbonbmee n | HEYETHOCTD (DYHKIIMU, TEPHOAMYHOCTD (PYHK-
HauMEHblIee 3HaYeHue QyHKIUH Ha LIUH, HAXOAUTh [TPOMEKXYTKH MOHOTOHHOCTH
IIPOMEXKYTKE. (yHKINH, MAKCUMYMbI 1 MUHUMYMBI (DyHK-
JIuneliHast, KBaJgpaTH4Has M ApoOHO-| MM, HAUOOJbIIEE U HAMMEHbIIIEe 3HAaUEHUE
nuHelHas (QyHKIUU. DiaeMeHTapHoe| (QYHKIIMU Ha MPOMEXKYTKE.
HCCIIeIOBaHUE U TOCTpoeHue rpadu-| @opmMyJMpoBaTh U HILTIOCTPUPOBATH IPa-
KOB 3TUX (DYHKITHA. (pnyecku cBONCTBA JIMHENHOW, KBaAPATUYHOM,
Crenenp ¢ 1enbIM MoOKa3areneM. bu- | 1poOHO-TUHEHHON U cTeneHHOW (yHKINH.
HoM HrproTOHA. Bripa:xkath (popmyIaMu 3aBUCHMOCTH MEXIY
CreneHHas (QyHKLUHS C HATypaJIbHbIM | BEIMYUHAMHU.
U 1enbIM nokazaresnem. E€ cBolicTBa u | 3HATh onpe/ejieHHe U CBOICTBA CTEIICHH C
rpapuk LeJIBIM [IOKa3aTeseM; MoIXosIyto hopMy 3a-
IUCH JCHCTBUTEIBHBIX YHCEN IS PEUICHUS
NPaKTUYECKHX 3a/1a4 U IPEACTaBICHUS TaHHBIX
Apudmernueckuii | ApudMeTHuecKkuil KOpeHb HaTypaib- | @OopMyJIHpPOBATh, 3alUCHIBATH B CHMBOJIH-

KOpEHb N-0H cTe-
nenu. Mppanuo-
HaJbHbIE YpaBHE-
HUS

HOU CTENECHHU U ero CBOWCTBA.
[IpeoOpa3oBaHusi YUCIOBBIX BBIpaXKe-
HUM, coJiepKaluX CTeTeH! U KOPHHU.
Wppaunonaneupie  ypaBHeHus. Oc-

yeckoid ¢opmMe U HCMHOJB30BATh CBOWMCTBA
KOpHS N-0ii CTETeHH JUIsl MpeoOpa3oBaHus BbI-
pakKeHUM.

Haxoauth pemeHusi UpparMoHAIBHBIX YpaB-

(18 ) HOBHBIE METOJABl PEIICHUS HUPpaLMo- | HEHUI C MOMOUIbI0 PaBHOCUIIBHBIX NEPEXO0I0B
HaJbHBIX ypaBHEHUH. PaBHOCWIIbHBIE | WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH.
nepexobl B pelieHuu uppainuoHainb- | CTpouTh rpaduk QyHKIUN KOpHS N-OH cTerne-
HBIX ypaBHEHUI. HU Kak oOpaTHOW Juisi (pyHKUMM CTENEHH C
CpoiicTBa u rpaduk KOpHS N-Oi cTe- | HaTypaJbHBIM MOKa3aTeleM
MEHU KaK QYHKIIMU 0OpaTHOW CTENEeHU
C HaTypaJbHbIM [IOKA3aTEIEM

[TokazarenbHas Crenenp ¢ palMOHaIbHBIM TOKa3aTe- | PoOpMyJMpPOBATh oOIpeaeleHHe CTEINEHU C

¢bynakmus. [lokasa-

JIeM U €€ CBOMCTBA.

palOHAJIBHBIM ITOKA3aTCIICM.

TenbHble  ypaBHe- | [loka3arenbHas QyHKUM, €€ cBoMcTBa | BRIMONHATL MpeoOpa3oBaHUsS YHMCIOBBIX BbI-
HUS u rpadux. Mcnonwp3zoBaHue rpaduka | paxxeHUH, coaepKaluxX CTENEeH! ¢ paroHallb-
(10 9) GbyHKIMH 7151 PeIIeHHs] YpaBHEHUM. HBIM IMOKa3aTeNeM.
IlokazarenbHble ypaBHeHHA. OcHOB- | Mcnoab3oBaTh nM(ppOBbIE pecypehbl i 10-
HbIE METO/IbI pEIICHUSI T0KAa3aTeIbHBIX | CTPOCHUS rpaduKa Moka3aTelbHON QYHKINU U
ypaBHEHUH n3y4yeHus €€ CBOMCTB.
HaxoauTthb pelmienust moka3aTellbHbIX ypaBHe-
305071
Jlorapudpmuueckas | Jlorapudm uncna. Coiictsa norapud- | /laBaTh onpeaenenue jorapudma uyucna; ae-
¢ynkmus. Jlora- Ma. JlecaTuUHbBIE U HaTypajibHbIE JIOTa- | CITUYHOIO U HaTypajibHoro jJorapudma. Ue-
pupmHuueckue pudmsl. [IpeobpazoBaHne BeIpakeHUi, | MOJIB30BATh CBOMCTBA JOrapu(pMOB A Tpe-
YpaBHEHUSA coJiepKaIIux JorapuMel. 00pazoBaHus JTOTapUPMUIECKUX BBIPAKCHUM.
(18 9) Jlorapudmuueckas GyHkius, e€ cBoii- | CTpouTh rpaduk gorapupmuueckoin GyHKIUNA

ctBa u rpaduk. Mcnonp3oBanue rpa-
(dbuka GyHKIIUA JJ1s pEeIIeHUs ypaBHe-
HUM.

Jlorapudmuueckue ypaBHenus. Oc-
HOBHBIE METO/Ibl peIICHUs Jorapud-

Kak 00paTHOM K MmoKa3aTeIbHON U UCIIOIb30-
BaTh CBOMCTBA JIoTapu(PMUIECKON HYHKIIUN
JUISl pELLIEHNUs 3aa4.

HaxoauTthb pemieHus 1orapupMUUYECKUX ypaB-
HEHUI C NOMOIIBI0 PAaBHOCWIBHBIX NEPEXOJOB




MHYECKUX YpaBHEHUH. PaBHOCUIIbHBIE
MIEePEXO0/Ibl B pelieHuH Jorapudmmye-
CKMX YPaBHEHUHU.

WJIM OCYLIECTBIISASI IPOBEPKY KOpHEN

Tpuronomerpuue- | CUHYyC, KOCHHYC, TAHT'€HC U KOTaH- JdaBaTh onpeaejieHus1 CUHYCa, KOCUHYCA, TaH-
CKHE€ BBIPQ)KEHUS H| F€HC YUCIIOBOIO apryMeHTa. ApKCH- reHCa U KOTaHI€HCa YHCIOBOI0 apryMeHTa; a
YpaBHEHUS HYC, ApKKOCUHYC U apKTAHT€HC YU C- TaK)Xe apKCHHYCa, apKKOCHHYCa U apKTaHT'€HCa
(22 ) JIOBOT'O apryMeHTa. 4yucIa.
Tpuronomerpuueckas OKpy HOCTb, IIpuMeHsATh OCHOBHBIE TPUIOHOMETPUYECKHUE
OIIpeieNIEHUE TPUTOHOMETPUUECKUX bopmynbl Ui PeoOpa3OBaHMsT TPUTOHOMET-
(GyHKIMI YKCIOBOTO apryMeHTa. PUYECKUX BBIPAXKECHUII.
OCHOBHBIE TPUTOHOMETPUUECKHE Ipumensitb (GopMynsl TPUTOHOMETPUU LIS
¢dbopmyibl. [IpeoGpazoBanue Tpuro- peuIeHusT OCHOBHBIX THUIIOB TPUTOHOMETpHUYE-
HOMETPUYECKUX BbIpakeHui. Peme- CKHMX ypaBHEHUH
HUE TPUTOHOMETPUYECKUX YPABHEHUN
[TocnenoBarensHo- | IlocnepoBarenbHOCTH, CIOCOOBI 3371a- | OnepupoBaTh MOHATHUAMM: TOCIIEIOBATEb-

CTH ¥ [IPOTPECCHU
(10 9)

HHA IocienoBarenbHocTe. MeTot
MaTeMaTU4eCKON MHIYKIMU. MOHO-
TOHHBIE U OTPAHUYEHHBIE TIOCIIEI0BA-
TenbHOCTH. McTOopusa ananmza 6ecko-
HEYHO MaJIbIX.

Apudmernueckass U reoMerpuyecKas
MIPOrPECCHUMU.

beckoneuHo yOwIBaromasi reoMeTpu-
yeckas mnporpeccusa. Cymma Oecko-
HEYHO YOBIBaIOIIEH I'e€OMETPUUECKON
nporpeccuu. JIMHEWHBIM U SKCIIOHEH-
IHAIBHBIN pocT. Yuco e.

dopMyna CI0XKHBIX MpoueHTOB. Mc-
MIOJIb30BAaHHUE IPOTPECCUU I Pellle-
HUS pealbHBIX 3a]ad MPUKIATHOTO
Xapakrepa

HOCTb, CIOCOOBI 3aJaHUs MOCIEIOBATEIbHO-
CTEH; MOHOTOHHBIE U OTPaHUYEHHBIE M1OCIIEIO-
BaTEJIbHOCTH; MCCJIEA0BATH I10CIEI0BATEIbHO-
CTH Ha MOHOTOHHOCTb Y OTPAaHUYEHHOCTb.
[Tony4date npencraBieHne 00 OCHOBHBIX UAESIX
aHaJin3a OECKOHEUHO MaJIbIX.

JdaBatp onpeaejnenne apudmeTUyecKo u
F€OMETPUYECKON ITPOTPECCUH.

Jloka3piBaTh CBOWCTBAa apU(PMETHUYECKON W
reOMETPUUYECKON MPOrpeccuu, HaXOIUTh CyM-
My YJIEHOB IPOrPECCHM, & TAKXKE CYMMY uJjie-
HOB OECKOHEUHO yOBIBarOIIEeH reOMETpUIECKON
IIPOrPECCHUH.

Hcnonb3oBath nporpeccun Ajsl pelieHus 3a-
Jla4d IPUKJIAHOTO XapaKTep.

IIpumensTe GopMynly CIOXHBIX HPOLEHTOB
JUIsl pEILIEHNUs 33J1a4 U3 pEaJIbHOM NPAKTUKH

HenpepsiBHble HenpepeiBable QyHKIIMU U UX cBOW- | OnepupoBaTh MOHATUAMU: (QYHKLHS Hempe-
¢ynkuuu. Ilpous- | ctBa. Touka paspbiBa. ACHUMNTOTHI | pbIBHAs Ha OTpe3Ke, TOUKA pa3pbiBa (DYyHKIHUH,
BOJHAs rpadukoB ¢yHkiuil. CoiicTBa (yHK- | acUMNOTOTA rpapuka GyHKIUH.
(20 u) Ui HenmpepbIBHBIX Ha oTpe3ke. Metos | [IpuMeHATH CBOMCTBa HEMpepbIBHBIX (PYHK-
WHTEpPBAJIOB Ul PEIICHHWs Hepa- | MM JUIA pEeIIeHUs 3a4ay.
BeHCTB. [IpumeHenue cBoiicTB Hemnpe- | OnepupoBaTh NOHATHAMM. II€pBasi U BTOpas
PBIBHBIX (GYHKIMM I peleHus 3a- | MIpou3BOJHBIE (YHKIUHU; MOHUMAaTh (QuU3nYe-
Jay. CKMM U T€OMETPUYECKHUM CMBICI ITPOU3BOIHOM;
[IepBas u BTOpas NpoOU3BOJAHBIE 3alUChIBaTh YPABHEHHE KaCaTEIbHOM.
¢ynkuuu. OnpeneneHue, reoMeTpu- BbruncasaTe NpoU3BOAHBIE CYyMMBI, IIPOU3BE-
YecKUl U PU3NYECKHUI CMBICT TPOU3- | ACHMSI, YACTHOTO U CJIOKHOM (PYHKIIMH.
BOJHOM. YpaBHEHHE KacaTEIbHOU K N3yyaTs npou3BOJHBIE IEMEHTAPHBIX (YHK-
rpaduky GyHKIUH. LAH.
[TpousBonHble aeMeHTapHbIX GyHK- | Mcenmoab3oBaTh reoMeTpuueckuid U ¢usuye-
nui. [Ipon3BogHas CyMMBIL, TPOU3BE- | CKUI CMBICI IPOM3BOIHOM IS PELICHUS 3aa4
JI€HUS1, YaCTHOT'O U KOMIIO3UINH
byHKIHIT
IToBTOpEHMUE, OcHoBHbIE TIOHATHUS Kypca anreOpbl U | [IpuMeHATh OCHOBHBIE MOHATHS Kypca aiureo-
00001IcHHE, CU- | Ha4aJl MareMmarudeckoro aHanm3a 10 | ppl M Hayaym MaTeMaTHYeCKOro aHaiu3a s

cTeMaru3aiys 3Ha-
Hui (2 9)

Kjacca, 0OOOIIEHHE M CHCTEeMaTHh3a-
U 3HAaHUU

pelIeHus 3a1a4d U3 PEAIbHOU JKU3HU U JAPYTUX
LIKOJIBHBIX IIPEAMETOB




11 kaacc (140 yacoB)

Ha3zBanue pa3aejia

OcHoBHoOe conep:kaHue pa3jeia

OcHOBHbBIE BH/JbI J€ATCJIBHOCTH oﬁyqalo-

(kommyecTBO  4a- | (TeMbl) HMXxcs
COB)
Uccnenosanue [Ipumenenue npou3BoHON K uccie- | CTpouTh rpaduk KOMHO3UIUMU (GYHKIHHA € TO-

¢yHKIMi ¢ TIOMO-
IIBIO TIPOU3BOTHON
(24 4)

NoBaHMIO (YHKIMKA HA MOHOTOH-
HOCTh U 3KCTpeMyMbl. HaxosxneHue
HauOOJIBIIEr0 ¥ HAUMEHBIICIO 3Ha-
YEHUsI HENPEphIBHOW (QYHKIIMU Ha
OTpE3Ke.

[Ipumenenne  MNpoOU3BOAHOM ISt
HaxO0JICHUS HAWIY4YILEero PEelIeHUs
B MPUKIAIHBIX 3aJadax, IJs Ompe-
JIEJICHUSI CKOPOCTH U YCKOpPEHUS
rporecca, 3a1aHHOro GOpMYIIOH Win
rpauKoM.

Kommnoszumuss ¢ynkuuii. ['eomerpu-
gyeckre o0pas3bl ypaBHEHHH W Hepa-
BEHCTB Ha KOOPJMHATHOM TIOCKOCTH

MOILBIO  3JIEMEHTApPHOIO
CBOICTB KOMITO3HIIUH.
CTponTh reomMeTpruecKue 00pa3bl ypaBHEHUH U
HEPAaBEHCTB Ha KOOPJAMHATHOMN TIOCKOCTH.
Hcnonb3oBaTh NpoOM3BOAHYIO IJI HCCIENOBAa-
HUS QYHKIIMA HA MOHOTOHHOCTb U 9KCTPEMYMBI;
HAXOAUTh HauOoJblllee M HauMEHbIIee 3Haye-
HUs QYHKIIUU HETIPEPHIBHOM Ha OTpeE3Ke;
Crpouts rpadukn (yHKIMA HA OCHOBAHHH
MIPOBEIEHHOTO UCCIIEIOBAHMUSI.

Hcnonb3oBaTh NpOU3BOAHYIO JUISl HAXOXKICHUS
HAWIYYILEro peUIeHUs B MPHUKIAIHBIX, B TOM
YlClie COLIMATIbHO-3KOHOMUYECKHUX, 3a7auax, JUIsl
ompefieNieHus CKOPOCTU U YCKOpPEHUs Tpoliecca,
3aiaHHOTO (POpMYITON Wit rpauKOM.
IMosyuyaTs mpeacraBiieHHe O TPUMEHEHUU
MPOU3BOAHOM B PA3JIMYHBIX OTPACIAX 3HAHUM

HCCICAO0BaHUA u

[lepBooOpa3Has
UHTETpa
(12 u)

IlepBooOpazHasi, OCHOBHOE CBOHCTBO
nepBooOpasHbix.  IlepBooOpa3Hbie
asieMeHTapHbIX (QyHKuui. IlpaBuna
HaXO0XCHUS [1epBOOOPA3HBIX.
Nurerpan. I'eomeTpuyeckuil CMBICI
WHTErpana. Beruucnenue omnpexe-
JNEHHOTO WHTerpajga 1o Qopmye
Herotona-Jleitonuma.

IIpumeHeHne uHTErpana aus Haxox-
JeHUs TUIoIaZe MmiIockux ¢Guryp u
00BbEMOB reOMETPUYECKHX TEJl.
[Ipumeps! pemennit audpepeHnn-
QJIBHBIX YPAaBHEHUH.

OnepupoBaTh NOHATUAMM: [IEPBOOOPA3HAs U
omnpeneneHHbid uaTerpan. Haxoaurs mepBooo-
pas3Hble 3JIEMEHTapHBIX (PYHKUUI U BBIUUCIIATH
uHTerpain no gopmyne Hototona — Jleitbuuua.
HaxoauThb miomanu miockux Guryp u o0bEMbl
TeJ ¢ MOMOUIBIO ONPEACIEHHOIO HHTErpaa.
3HAKOMHTBCS C MATEMATUYECKUM MOJEIUPOBA-
HUEM Ha npumepe auddepeHInaIbHbIX ypaBHe-
HUH.

IHonyyars npencraBleHHE O 3HAYEHUU BBEIE-
HUS MOHATHUS MHTETpalla B pa3BUTHUM MAaT€MaTH-
KH

I'paduku Tpurono-
METpUYECKUX (PyHK-
nui. Tpuronomerpu-
YeCKHE HEPaBEHCTBA
(16 v)

Tpuronomerpruyeckue QyHKIHUH, HX
CBOWCTBA U IpaduKu.

OT1bop KOpHEl TpUTOHOMETpHUUE-
CKHX YPaBHEHUH C ITOMOIIBIO TPUTO-
HOMETPUYECKOU OKPY>KHOCTH.
Pemenne TpUrOHOMETPUYECKUX HE-
pPaBEHCTB

Hcnoab3oBath nuppoBbie pecypcesl IS 110-
CTPOEHUS TPapUKOB TPUTOHOMETPUUECKUX
(GYHKIIUHM U U3YYEHUSI UX CBOUCTB.

Pemiate TpUTOHOMETPUYECKHE YpPAaBHEHUS U
OCYIIECTBJISATh OTOOpP KOpHEH C MOMONIbIO TpHU-
TOHOMETPUYECKON OKPYKHOCTH.

I[IpumensiTe QopmMynabl TPUTOHOMETPUH  JUIS
peLICHUsI OCHOBHBIX THUIIOB TPUTOHOMETPHUYE-
CKHMX HEpPaBEHCTB.

Hcnoab3oBath nu(ppoBbIe pecypesl IS 110-
CTPOEHUS U HccreioBaHus rpadukoB QyHKIMN

WppanmonanbsHele,
MoKa3aTeIbHBIE U JIO-
rapudMuyecKue Hepa-
BEHCTB (24 1)

OcCHOBHBIE METOJBI PELIEHUS MOKa-
3aTeJIbHBIX U JIOTApUPMUUECKUX He-
pPaBEHCTB.

OCHOBHBIE METOJbl pEUICHUs uppa-
LUOHAJILHBIX HEPABEHCTB.
I'padmueckue MeTonbl pemieHus up-
palMOHANBHBIX, MOKA3aTeNIbHBIX U
Jorapu(MUUECKUX ypaBHEHUHN U He-

IIpuMeHATH CBOMCTBA IMOKA3aTEJIbHOW M JIOTra-
pubMudeckod (QYHKIMM K pEHIeHHIO MOKa3a-
TeNbHBIX U JOTapU(PMHUUECKUX HEPABEHCTB.
Ob6ocHOBATH PABHOCUIILHOCTD MEPEXOIOB.
Pematp uppainyoHanbHble HEPAaBEHCTBA.
Hcnoan3oBarh rpaduyueckrne METOABl U CBOM-
CTBa BXOJSIIHUX B YpaBHEHHE WU HEPABEHCTBO
GyHKIMH 17151 peteHust 3a1a4u




paBEHCTB

KomiiekcHrblie yncia
(10 9)

KommiekcHpie uymcia. AnreGpaunde-
CKasi U TPUTOHOMETpUYECcKasi POpMbI
3aIMCH KOMIUIEKCHOTO YHCIIa.
Apudmerndeckrue ornepanuu ¢ KoM-
IUIEKCHBIMH YHCIIAMU.

N300pakeHre KOMILJICKCHBIX YHCEI
Ha KOOPJMHATHON INIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cre-
IIEHH U3 KOMIUIEKCHOI'O YHCIIa.
[IpuMeHeHNEe KOMIUIEKCHBIX YHCEN
U pelieHust (U3NYEeCKUX M TIeo-
METPUUYECKUX 3a7au

OnepupoBarb NOHATHAMH: KOMIUIEKCHOE YHC-
JIO ¥ MHOKECTBO KOMIIJIEKCHBIX YHCEIL.
IIpeacTaBasiTh KOMIUIEKCHBIE YHCIIA B aJireOpa-
MYECKOI U TpuroHoMeTpuieckoit popme. Bbl-
HNOJHATHL apu(METUUECKHE ONepalliy C HUMHU.
N300paxaTh KOMIUIEKCHBIE YHMCJIa HA KOOpIU
HATHOMW IIJIOCKOCTH.

I[IpumensTs Gopmyny MyaBpa u nmoxy4atsh
IIPEJICTAaBICHUE O KOPHAX N-OW CTEIICHU U3 KOM-
IJIEKCHOTO YHCJla. 3HAKOMHUTBCS C IPUMEpaMu
IIPUMEHEHHS] KOMIUIEKCHBIX YHCEN U1l PELICHUS
reOMETPHUECKUX U (PU3UUECKUX 3a]a4

Hatypanbnble u 1e-
Jble ynca

(10 1)

HarypanbHble U 11e71bIe Yuca.
[IpuMeHeHne MpU3HAKOB JEIUMOCTU
mensix uncen, HOJI m HOK, ocrat-
KOB II0 MOAYJIIO, airopur™Ma EBKiN-
Jla ISl peIieHUs 3a7a4 B 1EJIbIX YKC-
J1ax

OnepupoBaTh NOHATHAMU: HATYPAJIBHOE U 1€
JI0€ YUCII0, MHOKECTBO HATYPAJIbHBIX YHCEIL
Hcnoab30BaTh NPU3HAKH JICTUMOCTH LIEJBIX
yuces; ocratku o moaynto; HOJZl u HOK Haty-
pasibHBIX yKcen; anroput™ EBkiaunaa amns pene-
HUS 3a]a4.

3anucepIBaTh HATYpaJbHBIC YKCIIA B PAa3JIMYHBIX
IIO3UIITMOHHBIX CUCTEMAaX CUHCIICHUA

CucreMsbl panuo-
HaJbHBIX, UPPALHO-
HaJILHBIX ITOKa3a-
TEIBHBIX U JIOTa-
pubMUYECKIX ypaB-
HEHUN

(12 u)

Cucrema n COBOKYIIHOCTb ypaBHeHHﬁ.

PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-
CIIECTBHUS.

OCHOBHBIE METO/bI PELLIEHUSI CUCTEM
U COBOKYITHOCTEH pallMOHAJIBHBIX,
HMPPALMOHAIIBHBIX, T0KA3aTEIBHBIX U
Jorapu(pMUUECKUX YpaBHECHHH.
[IpuMeHeHne ypaBHEHUM, CHCTEM H
HEPABEHCTB K PELICHUIO MaTeMaTH-
YECKHX 3a7a4 U 3a/1a4 U3 pa3InYHbIX
obnacTeil HayKU U pealbHOW KU3HH,
HMHTEpIpeTalys IOJYyYEHHBIX pe-
3yJbTaTOB

OnepupoBaTh NOHATHAMM: CUCTEMA U COBO-
KYITHOCTb YPaBHEHUH U HEPABEHCTB; PEILICHHE
CUCTEMBI WIIA COBOKYITHOCTH; PABHOCHJIBHBIE
CHUCTEMBI U CUCTEMBI-CIIEACTBUS.

Haxoautp penieHus CHCTEM U COBOKYITHOCTEN
LEJIBIX PALMOHAIBHBIX, HPPALIMOHAIIBHBIX, ITIOKa-
3aTeJIbHBIX U JOrapupMHUUECKHX YpaBHEHUH U
HEPABEHCTB.

IIpuMeHATH CUCTEMBI YPABHEHUN K PELICHUIO
TEKCTOBBIX 3aJ]ay U3 pa3IM4YHbIX o0aacTeil 3Ha-
HUU U peaJIbHOM KU3HHU; HHTEPIPETHPOBATH
ITOJIyYEHHBIE PELICHUS.

Hcnoab30BaTh MGPOBBIE PECYPChI

3amauu ¢ mapamer-

PanvonaneHbIe, MppallOHAIBHBIE,

Bu10upaTh criocob pemieHus panroHalbHbIX,

pamMu MOKa3aTeabHbIe, TIOTApU(PMUYECKHE | UPPALMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapudMu-
(16 1) Y TPUTOHOMETPUYECKUE YPABHEHHS, | YECKUX M TPUTOHOMETPUYECKUX YPABHEHUHN U
HEPABEHCTBA U CUCTEMBI C IIAPAMET- | HEPABEHCTB, COAEPKALIMX MOAYJIN U MapaMETPBI
pamu. I[IpumensiTe rpaguueckue U aHAIUTUYECKUE
[TocTpoeHue u uccnenoBaHue MaTe- | METOJBI JJIsl PELICHUSI YPAaBHEHUN U HEPABEHCTB
MaTUYECKHX MOJICJIEH pealbHBIX CH- | C TIapaMeTpaMH, a TakKe HCcleqoBaHue (PyHK-
TyalHi C TOMOIIbIO YPABHEHUN, CH- | [IUHM METOJaMH MAaTEMATHYECKOI0 aHAJIU3A.
CTEM ypaBHeHI/Iﬁ 1 HCPABCHCTB C I1a- CTpOI/ITb H HCCJI1ea0BaThb MaTEMATUYCCKUE MO-
pameTpamu JIETIM peAIbHBIX CUTYallUil ¢ TIOMOIIBIO ypaBHE-
HUI, HEPABEHCTB U CUCTEM C MMapameTpaMu
[ToBTOopenue, 0000- | OcHOBHBIC TIOHITHS U METOIBI Kyp- | MoaeJupoBaTh peallbHbIe CUTYallUH Ha SI3bIKEe
IeHUE, CHUCTEMaTH- | ca, 00OOIIeHHE W CHUCTeMaTh3alus | alreOpbl, COCTABISATDH BRIPAXKEHUS, yPABHCHHUS,

3anwst 3HaHui (16 1)

3HAHUH

HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3a/1a4H,
HCCIe10BaATH TOCTPOCHHBIE MOJIENN C HCIIOJb-
30BaHHEM arfrmapara anreopsi.

I[IpumensaTy GYHKIUU Ui MOJCIHUPOBAHUS U
WCCJICIOBAHMSI PEATbHBIX MTPOIIECCOB.

Pemath npukiiagHbie 3aa4d, B TOM YHCIIE CO-
[IUATBHO-YKOHOMUYECKOTO U (PU3UUYECKOTO Xa-
pakTepa, CpeICTBaMH aJireOpsl 1 MaTeMaTuye-




‘ CKOro aHajin3a

IHoypounoe niianupoBanue AJICEBPA u Hauaja MmaTemaTu4deckoro anaaun3a, 10 kiacc

Ne Hama Tema ypoxka
n/n_| Ilnan ‘ Dakm
MHO0:KecTBO JeiicTBUTENbHBIX Yuce. MHorouieHnbl. PaunonajbHbie ypaBHeHUs U HepaBeHcTBa. CH-
cTeMbl JIMHEHHbIX YPaBHEeHUI - 28 yacos
1 MHOX€ECTBO, OIlepaluy HaJ MHOKECTBAMM U X CBOMCTBA
2 Huarpammsl Ditnepa - Benna
3 [IpumMeHeHNne TEOpETUKO-MHOKECTBEHHOI'O annapara Jijisl pelieHus 3aaa4
4 PanmonaspHble yncia
5 OOBIKHOBEHHBIE U IECSITHYHbBIC APOOH
6 [TporeHTHI
7 beckoHeuyHble TepuoAnYecKre Apoou
8 [Ipumenenue nqpobeil 1 NPOLEHTOB JUIsl pelIeHNs IPUKIAIHBIX 3a7a4
9 JleiicTBUTENbHBIE YNCIIa
10 PanronasibHble U MppalMOHAJIbHBIE YKCIIa
11 ApudmeTnueckne onepanuu ¢ 1eHCTBUTENbHBIMU YUCIAMU
12 Mo ys1b JEMCTBUTEIBLHOIO YUCJIA U €70 CBONWCTBA
13 [1pubnnxEHHBIE BBIYUCIIEHUS, TIPABUIIA OKPYTIICHUS
14 ITpukuaxa v O1eHKa pe3ynbTaTa BEIYNCICHUM
15 Konumponvnasa paooma Nel no meme «Payuonanvnsie ypaenenus u nHepa-
serncmea. Cucmemul TUHEIHBIX YPAGHEHUTL)
16 OCHOBHBIE METO/IbI PEILICHNUS LIENBIX YPABHEHUN
17 OCHOBHBIE METO/Ibl PELIEHUs] APOOHO-pallMOHAJILHBIX YpaBHEHUN
18 OCHOBHBIE METO/IbI peIIEHUs LIEIbIX U IPOOHO-PAIIMOHAIBHBIX HEPABEHCTB
19 MHorouseHsl OT OTHOM NEpEMEHHOM. Jlej1eHre MHOTO4IEHAa HA MHOTOYJIEH C
OCTAaTKOM
20 Teopema bezy
21 MHorousnens! ¢ neasiMu Kodpdunrentamu. Teopema Buera
22 Pelenue cucteM JTMHENHBIX YPaBHEHUIN
23 Martpuna CUCTEMBI TUHEHHBIX YPABHEHUN
24 Onpenenurens MaTpullbl 2X2, €ero reOMeTpUYECKU CMBICT M CBOMCTBA
25 Brruncnenne 3Haue€HUs ONPEeIUTENs
26 [IprMeHeHne onpenennuTens Al peNIeHUs] CUCTEMBbI JINHEWHBIX YPaBHEHHUU
27 Pemenne nmpukiagHpIX 3a/1a4 C IOMONIBIO CHCTEMBI JIMHENHBIX YPAaBHEHUIN
28 Konmponvnas paooma Ne2 no meme « Muooicecmeo oeiicmeumenbHvlx Y-
cen. Mnozouneno»
@yukuun u rpapuxu. CrenenHas pyHKnus ¢ mesabiM nokasaresem - 12 yacos
1 Crnoco6s1 3a1anns ¢pyHkiuu. Bzaumuo odpatasie Gpynkiuu. Kommosunus
GyHKIUH.
2 I'paduk pynkuuu. dnemeHTapHble IpeodbpazoBaHus rpadukoB QyHKIUN
3 OO6nacTh onpeseieHnsl 1 MHOYKECTBO 3HAUCHUM (PYHKITUN
4 Hymu gynkiun. [TpomexxyTku 3HaKONOCTOSIHCTBA
5 Yéruple u Heu€THbIe pyHkuuu. [lepuoanuecknue GyHkuu
6 ITpoMexyTKM MOHOTOHHOCTH (PYHKIIMH. MaKCUMyMbl 1 MUHUMYMBI (DYHKITHH
7 Haubospiee u HanMeHblee 3HaYeHUE (DYHKITMH HA POMEKYTKE
8 Jlunelinas u kBagpatuuHas QyHKIIUU. DJIEMEHTAPHOE UCCIEAOBAHHUE U Tpa-
buku QyHKUINN
9 HpoOHo-nuHeiHas GyHKIIUHA. DIIEMEHTapHOE HCCIIeIOBaHNE U TpaduK ITHX
byHKIMI




10

CrerneHn ¢ LETBIM ITOKa3aTeneM. buanom HeroToHa

11

CrenenHas GyHKIHS C HATYPAJIBHBIM U 1IEJIBIM MMOKa3ateneM. E€ cBoiicTBa u
rpaduk

Konumponvnas paooma Ne3 no meme « Oynkyuu u pagpuxu)

ApupmeTndecKuii

KOpeHb N-0ii cTenenu. MppanuonanbHble ypaBpHeHus - 18 yacos

Apudmernuecknii KOpeHb HaTYpaJIbHON CTEIIEHH U €r0 CBOICTBA

[TpeobpazoBaHys YHCIOBBIX BBIPAKEHUM, COJIEPKAIMX CTEIEHU

BriHecenne MHOXKUTEIIS H3-110J 3HaKa KOPHA

BHecenne MHOKUTENA I10J] 3HAK KOPHA

CoxkpailieHue 1po0ei, CoepiKaInX paauKabl

[TpeobpazoBaHre UppaMOHATBLHBIX BBIPAKESHUI

IToBTOpeHwme 1Mo TeMe «ApuPMETHIECKUN KOPEHb N-HOW CTETICHNY

OINOO|OPBWIN -

Konumponvnaa paboma Ned no meme «Apugpmemuueckuil kopenv n-oi
cmenenuy

HppanuonaibHble ypaBHEHUS

10

O061acTh 1ONYCTUMBIX 3HAYCHHUI UPPALMOHAIILHOTO YPaBHEHHS

11

OCHOBHBIE MCTO/IbI PCHICHH A UPPALlHOHAJIbHBIX ypaBHCHI/Iﬁ

12

PaBHOCWIBHBIE ITEPEXO/IBbI B PELICHUU UPPALMOHAIBHBIX YPABHEHUI

13

ANTOPUTM pellleHus] UpPaIMOHATILHBIX YPaBHEHHH

14

Pemienne nppanmoHaIBHBIX YPaBHEHHUN

15

Pemienne nppanimoHaIBHBIX YPaBHEHUN

16

CaoiicTBa U rpaduK KOpHs N-Oi CTeNeHH KaK (yHKIIMH OOpaTHOM CTENEHH C
HaTypaJIbHbIM I10Ka3aTeleM

17

[ToBTOpenue no reme «MppanroHanbHbIe YpaBHEHUS

Konumponvnas paboma No5 no meme «Uppayuonanvnule ypasuenusn

Ioka3aTenbnast pynkuusa. [lokazarenbHbie ypaBHeHus - 10 yacon

Crerens ¢ pallOHAJIbHBIM ITOKA3aTCJICM U e€ CBOICTBa

[TokaszarenpHas QyHKIMs, €€ CBOMCTBa U rpaduk

Vcnonb3oBanue rpaduka GyHKINU A7 pelIeHUs] ypaBHEHUH

ITokazaTenbHbIE YpaBHCHU

OCHOBHBIE METO/Ibl PEIlIEHNUs] TOKA3aTEJIbHBIX YPaBHEHUN

HpI/IBeI[eHI/Ie o0eux vacrei YpaBHCHHA K OTHOMY OCHOBAHHUIO

BoiHecenme 06111ero MHOKUTEINS 3a CKOOKY

MeTto 3aMeHBI nepeMeHHoﬁ B ITIOKA3aTCJIbHBIX YPABHCHUAX

O ONIO|OIBWINF

MeTo MoYJIEeHHOTO JIeICHUS

[EEN
o

Konmponsnas pavoma Ne6 no meme «Illokazamenvnasn gpynkyus. Iloxa-
3amenbHble YPAGHEHUA)

Jlorapudpmuueckas pynkuus. Jlorapudpmudeckne ypapHenus - 18 yacos

-

Jlorapugm uymncna
. OCHOBHBIE METO/IbI peIIeHUS JIOTapU(MUICCKUX YPABHEHHIA.

CaoiicTBa norapupma

Jlecatuunble Jorapugmbl

HatypanbHble norapugmsl

[IpeoOpazoBaHue BBIpAKEHUN, COASPIKAIIMX JIOTapru (MBI

Jlorapudmuueckas pyHkius, e€ CBOWCTBa U rpaduK

Hcnonp3oBanue rpaduka QyHKIUU A7 pelIeHUs] YpaBHEHHM

ODYHKIMOHATBHO-TPa)UIECKUN METOJ1 PEeLlIeHNs] ypaBHEHUH

OO (NN

Konumponvnas paboma Nol no meme «/lozapugpmuuecxkan pynxuyusn»

[EEN
o

Jlorapudmuueckre ypaBHeHuUs

[N
[N

PaBHOCHIIBHBIE TTEPEXO0/Ibl B PEHICHUH JIOTapU()MUUECKUX YPaBHEHHH

[EEN
N

Pemenue ypaBHeHMI 10 onpeiesieHU0 Joraprudma

[EEN
w

Meroza NOTEeHIUPOBAHUS




Mertoz BBeIeHUsI HOBOM NIEPEMEHHOU

15 Meton norapudmupoBanus

16 Ilepexon K HOBOMY OCHOBaHHIO

17 Pemenue norapudmMuyecknx ypaBHECHUI

18 Konumponvnas paboma Ne8 no meme «/lozapughmuueckue ypasnenusn»

Tpuronomerpuyeckue Bblpa:keHusl M ypaBHeHus - 22 yaca

1 CuHHyC, KOCUHYC YHCIOBOI'0 apryMeHTa

2 TaHreHC ¥ KOTAHT€HC YMCIIOBOTO apr'yMEHTa

3 ApPKCHHYC, apKKOCUHYC Y ApKTaHI€HC YMCIOBOT0 ApryMEHTa

4 Tpuronomerpuyeckas OKpyKHOCTb, OIIPEAEICHUE TPUTOHOMETPUYECKUX
(YHKIMH YUCIOBOTO apryMeHTa

5 OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA

6 DopMyIibl TBOMHOTO yria

7 DopMyJibl TOHUKEHUS CTENIEHU

8 DopMyJibl TOJOBUHHOTO yTJIa

9 DopMyJIbl CyMMBbI apT'YMEHTOB

10 DopMybl CyMMBbI QYHKITHHA

11 DopmyIibl Tpou3BeneHNs QYHKIUN

12 ITpeobpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUHN C OMOILBIO (hopmyn

13 Konmponvnasa paboma NeQ no meme « Tpuzonomempuueckue ebipax;ceHusn

14 Pemienne ypaBHeHus COSX = a

15 Permienne ypaBHeHus SiNX = a

16 Pemienne ypaBuenuit tgx = a, ctgx = a

17 MeTo/1 3aMeHbI IEPEMEHHON

18 YpaBHeHUs!, CBOALIMECS K KBaJJPaTHBIM YPaBHEHUSIM

19 MeTtoJ1 pa3iioKeHHsl Ha MHOKUTENN

20 OnHOpOHBIE TPUTOHOMETPUUYECKUE YPABHEHUS

21 PemieHne TpUroHOMETpUYECKUX YPAaBHEHHUN

22 Konmponsnaa paooma NelO no meme « Tpuzonomempuueckue Ypasne-
HUAY

IlocsenoBarenbHoCTH U nporpeccun - 10 yacos

1 ITocnenoBaTenbHOCTH, CIOCOOBI 33/1aHUS MOCJIEA0BATEILHOCTEH

2 MeTto1 MaTeMaTUYECKON MHITYKIINU

3 MOHOTOHHBIE ¥ OTPaHUYEHHBIE [TOCJIEN0BATEILHOCTH

4 Apudmerndeckas 1 reoMeTpuuecKas Iporpeccuu

S) beckoHeuyHO yObIBaroI1asi reOMETpUYecKast IPorpeccus

6 CymMa 6ecKOHeuHO yOBIBaoIIei reOMeTpUUECKOi porpeccuu

7 JIMHENHBIN ¥ SKCHOHEHIMAIIbHBIN pocT. Yncio e

8 DopmyIia CIIOKHBIX MPOLIEHTOB

9 Hcnonp3oBanne mporpeccuu A peleHus pealbHbIX 3a/1a4 MPUKIAIHOIO
Xapakrepa

10 Konmponvnaa paooma Nell no meme «Ilocredosamenvrnocmu u npozpec-
cuuy

HenpepsbiBHuble pynkuun. Ilponssoanas - 20 yacos

1 HenpepriBable pyHKIMMN 1 UX cBoiicTBa. Touka pa3pbiBa

2 AcumnTotsl rpagukoB ¢yHkIui. CBoiicTBa (pyHKIIMI HENPEPHIBHBIX HA OT-
pe3ke

3 MeTo 1 MHTEepBaJIOB JUIsl pEIIEHNs] HEPABEHCTB

4 ITpumMeHeHne CBOMCTB HeNPEepBhIBHBIX (DYHKIMN AJIs1 peIIeHHs 3a/1a4

5 IlepBas 1 BTOpast npou3BOAHBIC (DYHKIIMH

6 OrnpezesieHne, reOMeTPUUECKUN M (PU3HUECKUI CMBICT TPOU3BOIHON

7 ANTOpPUTM HaXOXAECHUS IPOU3BOTHON




8 Dopmynsl qudGepeHnrpoBaHms
9 [Tpon3BoHas cTeneHHON QYyHKITUN
10 [Tpon3BOIHBIE JIEMEHTAPHBIX (PYHKIUH
11 Bprumnciienre mpou3BOIHBIX 3JIEMEHTAPHBIX ()YHKIIHHA
12 [Tpon3BoHas cyMMbl QyHKIUI
13 [TponsBoHas mpousBeaeHUADYHKITUI
14 [Tpon3BoiHas YaCTHOTO (PYHKITHI
15 [Tpon3BoiHAs KOMIIO3UIWHU (PYHKIUH
16 [TonsiTvie 1 BbIUKCIIEHHE TPOU3BOJHON N-TO MOPSIIKA
17 JuddepennmpoBanue caoxHONH GYHKIUU
18 VYpaBHeHue KacaTellbHOU K rpaduKy O yHKIIMH
19 YpaBHeHUe KacaTelbHON K TpapuKy QYHKINN
20 Koumponvnas paboma Nel2 no meme «Henpepoienvie pynxyuu. Ilpous-
600HAA)
IloBTOpEHuUE, 06001IeHHE, CHCTEeMATH3AIIUS 3HAHMM - 2 yaca
1 Perennst TpUroHOMETpHUUECKUX ypaBHEHUI
2 CucremaTu3anus 3HaHUN

IHoypounoe nianupoBanue AJI'EBPA u Haua/ia MaTeMaTu4ecKkoro anajansa, 11 kiacc

No Jlama Tema ypoka
n/n | Ilnan ‘ Daxkm
HccnenoBanue pyHKumii ¢ NOMOIIbIO POU3BOHOM - 24 yaca
1 [ToBTOpenue. ®opmynsl quddepeHIpOBaHM
2 [TpaBuna quddepeHnmpoBanus
3 [TpuMeHeHne NPoU3BOIHON K MCCIeI0BaHUIO (DYHKIMH HAa MOHOTOHHOCTh
4 [TpriMeHeHre TPOU3BOJHON K HCCIIEeI0BAaHUIO (DYHKIIMI HAa SKCTPEMYMBI
5 OKcTpeMyMbl QYHKITUU
6 Beruucnenue 5KCTpeMyMoB QYHKIIUU
7 [TprMeHeHne MPOU3BOTHOM /IS TOKA3aTeIhCTBA TOXK/IECTB M HEPABEHCTB
8 IToctpoenue rpagukoB GyHKIMH
9 Hccnenoanne pyHKINK U IocTpoeHue rpapuka QyHKIUU
10 CBs13b Mex 1y rpaukoM QyHKIIMH U TpaguKOM €€ MPOU3BOAHOM
11 HawuOospiee 1 HauMeHbllee 3Ha4eHUs1 GYHKIMU Ha IPOMEKYTKE
12 3agaun Ha OTHICKAHKE HANOOJBIINX U HAUMEHBIINX 3HAYEHUN BETNYNH
13 Pemienue 3a/1a4 Ha HaX0Xk/IeHHUE HAUOOJIBIIMX M HAUMEHBUINX 3HAUYEHUH
14 [TprmeHeHre TPON3BOJHON K UCCIIEIOBAaHUIO (YHKITUH
15 Konmponvnas pavoma Nel no meme «Hccnedosanue ghynxkyuii ¢ nomo-
Wib10 NPOU3EOOHOT»
16 [TpuMeHeHne MPOU3BOIHOM JIJIs1 HAXO0XK/IEHUS HAWIIYUIIETo PEeLIeHNs B IPU-
KJIQJHBIX 3a/1a4ax
17 IIpuMeHeHne MpoON3BOHON B PEIIEHNH 3a/1a4
18 [TpuMeHeHne NPOU3BOTHOMN /ISl HAX0XKIEHUS HAWIIYUIIETo PeLIeHUs IS
oIpeziesIeHus] CKOPOCTH IPoliecca, 3aaHHOT0 GopMYIIOi UK rpaduKoM
19 [TpuMeHeHne TPOU3BOTHOMN /ISl HAXO0XKIEHUS HAWIIYUIIEeTo PeIeHUs 11
olpeziesieHusl YCKOpPEeHHs npoliecca, 3aaHHoro GopmMyIioit wim rpadpukoM
20 Komnosurus GpyHKimii
21 ["'eomeTpuueckure o0pa3bl ypaBHEHUH Ha KOOPAMHATHOM IJIOCKOCTH
22 ["'eomeTpryeckue 00pa3bl HEPABEHCTB Ha KOOPAMHATHOM MIIOCKOCTH
23 IToBTropenue no reme «MccnenoBanue GyHKIMIA C TOMOUIBIO POU3BOIHOI
24 Konmponvnaa pavboma Ne2 no meme «Hccnedosanue pynkyuii c nomo-
U{b10 NPOU3EOOHOI)

IlepBooOpa3nas u uHTerpaJ - 12 yacos




ITepBooOpazHas

OCHOBHOE CBOIMCTBO MEPBOOOPA3HBIX

IlepBooOpa3HbIe AeMeHTapHBIX (PYHKITHIA

[TpaBuiia Haxoxk/1eHUs IEPBOOOPA3HBIX

HNurerpai. I'eomerpuyeckuii CMbICI MHTETpasa

Brruncnenue onpenenéanoro narerpaia no Gopmyne Herotona-Jleitbnuna

[TpuMmeHeHre uHTerpaia A HaX0XACHUS IJIomaael IIOCKUX GUryp

[Tpumenenne nHTerpaia i HaXoXJAeHUs: 00bEMOB Fr€OMETPUYECKHX TeT

O ONO|OBR|IWINF

[Tpumepsl pemennii nuddepeHIMaTbHbIX YPaBHCHUI

MaremaTrueckoe MOJEINPOBAHUE PEATbHBIX IPOLIECCOB € IOMOLIBIO AU -
(depeHIanbHbIX YpaBHEHHH

[ToBTOpenue no reme «IlepBoobpaszHas u UHTErpa»

Konumponvnasa paooma Ne2no meme «llepeoodpaznan u unmezpany

I'paduku

TpUroHomerpuyecknx ¢pynknuii. Tpuronomerpuyeckue HepaBeHcTBa - 16 yacoB

Tpuronomerpruyeckue QyHKIMH, UX CBOMCTBA U rpapuKu

CaoticTBa u rpaduk QyHKIIUHU Y = cOSX

CaoiicTBa U rpaduk GyHKIHH Y = SINX

I'paduku pynkuuit y = tgX, y = ctgx

Pemenne TpuroHoMeTpuUECKUX ypaBHEHHUH € MOMOUIbIO I'pauKOB

OT60p KOpHEH TPUTOHOMETPUUECKHUX ypaBHEHUH C MOMOIIBI0 rpaduka

OT60p KOpHEH TPUTOHOMETPUUECKHUX ypaBHEHUI METOJIOM nepedopa

OT60p KOpHEN TPUTOHOMETPUUECKHUX YPAaBHEHUI ABOWHBIM HEPABEHCTBOM

OO NOOTA|WIN|F-

OT60p KOpHEH TPUTOHOMETPUUECKHUX YPABHEHUH C MTOMOIIBIO TPUTOHOMET-
PHUYECKON OKPYKHOCTH

TpI/IFOHOMCTpI/I‘ICCKI/Ie HCPABCHCTBA

11

Mertozp!l pereHre TPUrOHOMETPUYECKUX HEPABEHCTB

12

Pemienue TPUTOHOMCTPHUUICCKHUX HCPABCHCTB

13

Pemienue TPUTOHOMCTPHUUICCKHUX HCPABCHCTB rpa(bnqecm/l

14

PenieHne TpUroHOMETpUYECKNX HEPABEHCTB

15

[ToBTOpenue no teme «I'paduxu Tpuronomerpudeckux ¢pyakiuit. Tpurono-
METPUYECKHE HEPABEHCTBA

16

Konumponvnas paboma Ne3no meme «I paghuku mpuzonomempuueckux
¢ynxyuil. Tpuzonomempuueckue HepaseHcmea

HppauuonajibHble, NOKa3aTejlbHbIe U Jorapupmuyeckue HepaBeHCTBa - 24 yaca

[IpocTeiimue noka3zareabHble HEPABEHCTBA

CBGI[CHI/IC IOKa3aTCJIbHOT'O HCPABCHCTBA K npOCTeﬁmeMy

Mertoz BBeIeHUsI HOBOM NIEPEMEHHOMN

Pazinoxxenne Ha MHOXKUTEHN

CBezieHnE K PaBHOCUJIBHON COBOKYITHOCTHU

Merton parmoHanu3anuu (3aMeHa MHOKUTEIICH )

Fpa(bnqecxne MCTOJbI pCHICHUS NMOKA3aTCIbHBIX ypaBHCHI/II\/'I 1 HCPABCHCTB

[Ipocreitmue norapudMuyecKre HEPaBEHCTBA

OO (NO|OTBWIN|F

Jlorapudmudeckne HepaBEeHCTBA, CBOJISIIIIMECS K TPOCTEUIITNM

[EEN
o

Mertoz 3aMeHbI IEPEMEHHOU

[EEY
[EEY

Jlorapudmuueckne HepaBeHCTBA, CBOISIINAECS K PAITMOHAIbHBIM

[EEN
N

Jlorapudmuueckre HEpaBEHCTBA, COJIEPIKaIIIe IEPEMEHHYIO B OCHOBaHUU
norapudma

13

Meto HHTEpBAJIOB

14

I'paduueckuii MeTon penieHus JorapupMuIeckux ypaBHEHUH 1 HEpaBEHCTB

15

praHI/IOHaHBHBIC HCPABCHCTBA CTAHAPTHOI'O B4

16

Meroz nepexona K paBHOCHILHON CUCTEME

17

Jlpo6HO-uppanmoHaibHble HEPABEHCTBA




18

Mertoz 3aMeHbI IEPEMEHHOU

19

I/IppaHI/IOHaJ'IBHBIC HCPABCHCTBA CMCIHIAHHOTI'O THUIIA

20

HppannonanbpHble JIorapu(Muiyeckre HepaBeHCTBA

21

YMHOXEHUE Ha CONPSLKEHHOE

22

Meton HHTCPBAJIOB

23

I'padmueckuii MeTos1 penieHns UpPavOHATIBHBIX YPaBHEHUI U HEPABEHCTB

24

Koumponvnasa paooma Nedno meme «HUppayuonanvnule, nokazamenvHole
U 102apudmuyecKue HepaseHcmea

KoMmnuekcHble yncia - 10 yacos

IlousaTHE KOMIUIEKCHOTO YHCIIa

Anrebpanueckasi popma 3armucu KOMIUIEKCHOTO YHCTIa

ApI/I(l)MCTI/ILICCKI/Ie orncpanrn ¢ KOMIINICKCHBIMHU YHCJIaMU

Apudmernueckre onepanuy ¢ KOMIJICKCHBIMU YUCIaMH

TpI/IFOHOMeTpI/ILIeCKaH (bopMa 3aIIiMCHU KOMIIJICKCHOI'O YHCJIa

I/I306pa>KeHHe KOMIIJICKCHBIX YHCCJI Ha KOOpI[PIHEITHOfI IIIIOCKOCTHU

dopmyna Myaspa

KOpHI/I N-0i1 CTEIIEHN U3 KOMIIJIEKCHOT'O YHCa

OO NO|OIAWIN|F

HpI/IMGHCHI/Ie KOMIIJICKCHBIX YUCECII JJI pCHICHUSA (1)I/I3I/I‘IGCKI/IX U reoMETpUulIC-
CKHUX 3aJa4

[EEN
o

Konumponvnas paooma Ne5no meme «Komniekcuole uucaay

HartypaJabHble u nesasie unciaa - 10 yacos

HaTypaanble H OCJIbIC YHClla

HpI/I3HaK JACIINMOCTH L CIIBIX YHUCEI

[IpumMeHeHre NPU3HAKOB AEITUMOCTHU HEJbIX YHCEI

ITpumenenue HOJl u HOK nyist penieHus 3a1a4 B 1EbIX YUCIaX

Brrunciaenne ocTaTkoB 1o MOAYJIIO JJIA pCIICHUSA 3a/1a4 B HEJIBIX YUCIIaX

HpI/IMeHeHI/Ie OCTATKOB IO MOAYJIIO JJIA pCIICHUS 3a/1a4 B LECJIbIX YUCIIaX

Anroput™m EBknuaa

HpI/IMeHeHI/IG AJIrOpUuTMa EBKJ’II/II[& JJId pCIICHUA 3a1a4 B HCJIbIX YHUCIaX

O 0N IWINF

HOBTOpeHI/IC 10 TEMC ((HaTypaJ'ILHLIe U O CJIbIC YHCJIa»

[EEN
o

Konmponvnaa paboma Nebno meme «Hamypanvusie u yenvie uuciay

CucreMbl pallHOHATBbHBIX, HPPALMOHAJTbHBIX MOKA3ATEJIbHBIX U JIOTaAPU(PMUYECKHUX YPABHEHUI —

12 yacoB

CucreMa 1 COBOKYITHOCTh YpaBHEHUI

PaBHOCHIBHBIE CUCTEMBI M CHCTEMBI-CIIEACTBUS

OCHOBHEBIC MCTOABI pCHICHUA CUCTCM pallMOHAJIBHBIX ypaBHCHI/Iﬁ

OcCHOBHBIC MCTOJbI pCHICHUSA COBOI(YHHOCTCI\/'I PpallMOHAJIbHBIX ypaBHCHI/Iﬁ

OOHOPOHBIE CUCTEMBI YPaBHEHUI

OCHOBHBIE METO/IbI PEIIEHHs CHCTEM UPPAMOHAIBHBIX YPaBHEHUN

OCHOBHBIC MCTOJbI pCHICHUSA COBOKyrIHOCTCfI HPppalluOHAJIIbHBIX ypaBHeHPIfI

OcHOBHBIC MCTOJBI pCHICHUA CUCTEM ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ

OO (NO|OTAWIN|F

OCHOBHBIE METO/IbI PEIIEHHsI COBOKYITHOCTEN MOKA3aTEIbHbBIX YPABHEHUN

OcCHOBHBIC MCTOJbI pCHICHUSA CUCTCM JIOI‘apI/I(bMI/IquKI/IX ypaBHCHI/II\/'I

OCHOBHBIE METOJIbl PEIIEHUs] COBOKYITHOCTEH JIorapu(MUYECKUX YpaBHEHUH

Konumponwvnasn paboma Ne7no meme «Cucmemol payuonanbHuix, uppayuo-
HAIbHBIX NOKAZAMETbHBIX U J102APUPMUYECKUX YPAGHEHUIL)

3agaum ¢ napamerpamu - 16 yacon

PanuonansHbIE YpPaBHCHHA C TapaMCTpaMn

PanmonanpHble HEpaBeHCTBA C MapaMeTpaMu

PanroHasbHBIE CUCTEMBI € TApaMETPAMU

WppanmonanpHble ypaBHEHUs C MapaMeTpaMu

QB WIN|F-

HppanmroHaisHBI HEpaBEHCTBA C MMapaMeTpaMu




HppanuonajibHble CUCTEMBI C IApaMeTpaMu

[TokazarenbHblEe ypaBHEHUS C MapamMeTpamMu

[loka3zarenbHble HEPABEHCTBA C TApaMETPaMHU

ITokasaTenpbHBIE CHCTEMEI C napamMeTpaMmmu

10 Jlorapudmudeckue ypaBHEHHS C mapaMeTpaMu

11 Jlorapudmuueckne HepaBeHCTBA C TapaMETPAMH

12 Jlorapudmudeckue CUCTEMBI ¢ TTapaMeTpamMu

13 TpuroHoMeTpuyeCcKre ypaBHEHHS C MapamMeTpaMu

14 TpuronomeTpuyeckrue HEpaBeHCTBA C MapaMeTpaMu

15 TpuronomeTpuyecKue CUCTEMBI C TapaMeTpaMu

16 Konumponvnas paboma Ne7no meme «3adauu c napamempamu)
IloBTOpEHue, 00001IeHNe, CUCTEMATH3AIIMA 3HAHMI - 16 yacoB

1 ApudmeTndeckne onepanuu ¢ 1eHCTBUTEILHBIMI YUCIAMU

2 Pemenue npoOHO-paniMOHaIBHBIX YPaBHEHUN

3 DneMeHTapHOe HccleoBaHNe U rpaduku GyHKIHMA

4 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKCHH, COIEPIKANUX CTENIEHN M KOPHU

5 Pemenne nppanmoHaabHBIX ypaBHEHUIN

6 OCHOBHBIE METOJIbI PEIIEHNUs] TOKA3aTENbHBIX YPAaBHEHUN

7 Pemenue norapupmuueckux ypaBHEHUN

8 [TpeobpazoBaHre TPUTOHOMETPUYECKUX BBIPAKEHUN

9 Pemenue TpuroHOMeTpUIECKUX ypaBHEHUHN

10 OT60p KOpHEN TPUTOHOMETPUUECKUX YPaBHEHUN

11 Brruncnenne npou3BOAHBIX AIEMEHTAPHBIX (PYHKINN

12 [TpumMeneHne npon3BOIHON K UCCIETOBAHUIO (DYHKITHH

13 [TpumeHeHre uHTerpaia s HaX0XACHUS IIoaiel IIOCKUX GUryp

14 Ilpomescymounana ammecmayusn. Hmozosasa konmponvnasn paboma (No§)

15 AHanu3 pe3yiabTaToB KOHTPOJIBHON pabOThI

16 CucreMarusanus 3HaHUN




